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A Lecture on Water.* 
By Cuartes F. Cuanpuer, Pu. D., 
At the Academy of Music, New York, Jan. 20, 1871. 
[Reported stenographically by 8. J. Borrows, Ksq.j 
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COMPOSITION OF WATER. 

The Hindoos and the Egyptians considered water 
the elements from which all other bodies were formed. 
Among the Greeks the idea was maintained that water 


was the first or fontal element; that from it all other 





CROTON 


WATER. 


substances were produced; that even plants and ani- 
mals owed their origin to it. Aristotle regarded water 
as one of four elements, and this idea was maintained 
for more than a thousand years, though the old idea 
that water was the primal element, seemg to have 
been mingled with this idea, for it was supposed that 
these four elements, fire, earth, air and water were 
, mutually convertible. Heat converted water inte in- 


™ visible air; repeated evaporation, they said, convert- 


ed water into earth, so that there seems to have been 
an original idea, that water was the only real element. 

Lavoisier, in 1770, tested experimentally the ques- 
tion of the conversion of water into earth. He distil- 
led three pounds of water again and again, in an alem- 
bic provided with a condenser, and had a residue of 
twenty grains of earthy matter in the alembic. As 


* This lecture was prepared with special reference to the 
sanitary importance of pure water. 


he 
that it had not come from the water; it must then 
Or ] 


the water had not diminished, justly concluded 


have been derived from the alembic itself 1 clean 
ing the alembic and condenser, and weighing them, 
it was found that they had lost 17 grains. Scheele, 
the great Swedich chemist, tested the same question, 
and not only proved that the earthy matter was dé 
rived from the glass, but analyzed it and found it to 
consist of the same constituents ; potash, lime, and 
silica. 

Oxygen was discovered in 1774 by Scheele and 
Priestley ; but it was not till 1783 that Lavoisier, cor- 


rectly interpreting the observations of Cavendish. 


proved water to be composed of oxygen and hydro- 
gen; proved it to be a compound, instead of an ele- 
ment. He identified its constituents as the hydrogen 


long known and the oxygen which had been discoy 
Humboldt and Gay Lussac 
decided that water contained eight parts by weight of 
oxygen, and one part by weight of hydrogen. In 
1772, nitrogen was discovered in the atmosphere ; 
and in 1775, Lavoisier proved that the air was a mix- 
ture of oxygen and nitrogen. 
since the great fundamental discoveries were made 


ered a few years previous. 


So it is just 100 years 


upon which chemistry rests, and all the sciences, geo- 
logy, mineralogy, physiology, ete., which are based 
upon it. Lavoisier, when he introduced the balance, 
made the first great step in advance, and in this way 
decided the fate of the old phlogiston theory, and 


{many other theories which were based upon error. 


,; which we find in our atmosphere, 


The 
the decomposing action of the voltaic current. 


here a voltaic 


composition of water is beautifully shown by 
I have 
battery, the wires from which terminate 
in plates of platinum. In this glass jar is water, 
which has been colored pink to make it visible, and 
been acidulated to make it a good conductor of 


Notice that the hydroge 


has 


elec tricity. n from the nega- 


tive pole occupies twice the volume of the oxygen 


from the positive pole, but the oxygen being sixteen 


»s heavier than hydrogen, this small quantity of 
oxygen weighs eight times as much as double its vol- 
of hydrogen. I can show you the ‘properties of 


ume 


J, 
RIDGEWOOD WATER. 
these two gases by a single experiment. Hydrogen 


is combustible. We have merely to cause it to escape 
by depressing this cylinder which contains it in a ves- 
sel of water, and to apply a flame to indicate this fact. 
Now you see that the hydrogen is burning with a blue- 
ish flame. Thus we have a combustible gas produced 
xy the decomposition of water. 

You have now seen that the voltaic eurrent decom- 
the 
combustible hydrogen, and the supporter ef combus- 


poses water, setting free its component gases; 


tion, oxygen. 
OXYGEN. 

Oxygen is the most abundant element in nature. 
Almost every other element on the earth's erast occurs 
combined with oxygen, and really the earth’s crust is 
composed of the ashes produced by the combustion of 
the other elements. Still there is an excess of oxygen 


the 


You see 
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changed character of the flame of the taper when in- 
troduced into the gas. 

Many substances have the power to decompose 
water by robbing it of its oxygen, setting the hydro- 
gen free. This metal potassium which [ now project 
upon the surface of the water in the jar, rapidly ap- 
propriates the oxygen of the water forming potassa 
which dissolves. 
the heat of the reaction has set it on fire and it burns 
with a beautiful violet flame. The color of the flame 
is due toa portion of the potassium which is vapor- 
ized. The water is thus actually set on fire by the 
potassium. 

By placing a bit of this metal on the priming ofa 
vannon, and applying an icicle we fire the piece, I 
will spare you the shock of the exp'osion, by omitting 
the experiment. But the principle will be as well 
shown when I apply this icicle to the wick of my spirit 
lamp, on which I have placed a bit of potassium. For, 
see, it lights at once. We have, therefore, set an ici- 
cle on fire, and lighted the lamp. 


HYDROGEN. 

In this jar we have the other constituent of water, 
hydrogen. AsI hold the jar with its opening down 
ward it will not readily escape, as it is the lightest 
substance known, being only one-fourteenth as heavy 
as air. Now, on bringing the burning taper near the 
mouth of the jar, you see the hydrogen burns where 
it is in contact with the air, while the taper is extin- 
guished. As I withdraw the taper, it is relighted on 
passing through the flame of hydrogen. 

This experiment illustrates the combustibility of the 
hydrogen, and its inability to support the combustion 
of the taper. The terms combustible and supporter of 
combustion are merely relative ; in an atmosphere cf 
hydrogen the oxygen would be combustible and the 
hydrogen the supporter, while the taper would be in- 
combustible. 


PROPERTIES OF WATER. 

Water is the most important and the most remark- 
able of all our chemical compounds. It covers three- 
quarters of the earth’s surface, in the form of ocean, 
lake and river, and in the higher latitudes snow, ice, 
glacier and iceberg. Rising in the form of vapor it 
produces by condensation clouds, fog, mist, rain and 
snow. Inthe vegetable kingdom it is ever present, 
varying in quantity from ninety-nine per cent. down 
to fifteen or twenty. Dry wood contains twenty per 
cent. of moisture. 
An average man weighing 150 pounds, contains about 
116 pounds of water. ‘The 
hold it in large quantity. Gypsuim contains twenty 
per cent. of water, and even rocks, which are not hy- 
drated compounds, contain it in moderate quantity, a 
fraction of a per cent. lt is a bad conductor of heat, 


rocks contain it; some 


but has a great capacity for heat. Acubic mile of 
water in cooling one de vree warms over S000 cubi 
miles of air a like amount. And when w: r freez 

it evolves a large amount of heat. \ bie yard of ice, 





in the process meliing, absorbs the heat which it 








fives ot In free Zing; lt taxes up enoi 1 beat to 
change the temperature of 21,000 enbic , i 
from I r On a t 5 
oi s absoi 
Ice I h i ib, l 
water becomes the great regulator of the t pel 
of the earth. 
NA AL WATI 

Water being a great soly isso é 
tent, whatever 1t coi nto irc Vitl 4 1 
mospkeric waters, the rain and 1 lted s 1 t 
pure. Rain, as it falls through the air, i 
solid particles of dust, and the germs of nals and 
plants. And in addition to these it dissolves the oxy- 
gen, the nitrogen, carbonic acid and ammonia of the 
atm sphere, a greater proportion of the oxygen than 


of the nitrogen. The air which i 
is much richer in oxygen than ordinary atmospheric 
air. This seems to be a special provision of natur 
for the fishes. They extract the small quantity of ox- 
ygen which is dissolved by the air. 
The quantity is very small. ” Twenty-five cubic feet of 
water take up only one cubic foot of oxygen. But 
this quantity is sufficient for the maintenance of life 
in the fishes; their gills enable them to absorb it, and 
they die without it. 

Water which is collected from roofs in the city is 
never pure. It contains gases which are only devel- 
oped in cities, sulphur compounds, products of the 
combustion of coal, After thunder storms, the rain 
water is always found to contain minute quantities of 
nitric acid produced by the electric sparks which caus¢ 
the oxygen and nitroge n of the air to unite. tain 
water almost always contains a little organic matter, 
cuusing it to become putrid when kept for some time. 


dissolved 





walter Irom the 


SPRING 
Terrestrial waters are always impure, Rain falling 
upon the earth’s surface is absorbed by the porous 
soil, and the materials of which the soil is composed, 
being to a greater or less extent soluble, the water be- 
comes contaminated with mineral matter. 


WATERS. 


The char- 


The hydrogen escapess and you see | 


Animals consist largely of water. | 


acter of spring water, therefore, depends upon the 


character of the soil through which it has passed be- 
fore it issues asaspring. In New England, where 
the rocks are granitic, and the minerals, chiefly quartz, 
feldspar and mica, water is extremely pure. But in 
limestone countries where carbonate of lime and mag- 
nesia abound, we find the spring waters largely con- 
taminated with these substances. These carbonates 
are rendered much more soluble in water by the car- 
bonie acid present, which forms bicarbonate with 
them. 

In this jar is some lime water; a clear solution of 
The carbonic acid water, which I nowadd from 
the syphon bottle, produces carbonate of lime, which 
makes the liquid milky; but you see it now disap- 
pears on the further addition of carbonic acid. The 
clear liquid now contains the bicarbonate of lime. To 
such solutions of bicarbonate of lime are due many 
curious phenomena in nature. Where they trickle 
down from the roofs of caves, the evaporation ofa 
portion of the carbonic acid causes the separation of 
an equivalent quantity of carbonate of lime. Each 
drop, as it hangs for a moment and then falls, leaves 
behind a thin pelicle of solid spar, and finally, in years 
of dripping, a stalactite is formed. Where the drops 
strike the floor of the cave, corresponding stalagmites 
cradually spring up, often meeting the stalactites at 
last, and forming columns of glistening stone. Some- 
times where the water falls from a crevice, a series or 
row of columns is produced, which finally becomes a 
solid wall or partition of calcareous spar. 

On boiling solutions of bicarbonate of lime and mag- 
nesia, the excess of carbonic acid is expelled, and the 
carbonates having no longer a solvent are precipita- 
ted. In this way incrustations are formed in tea-ket- 
tles and steam boilers. 

Spring water is generally very clear, although it 
may be quite impure. It holds its impurities in solu- 
tion. The soil through which it has passed, although 
it has conferred upon it its impurities, has at the same 
time filtered it, and thus rendered it clear and spark- 
ling. As it comes from below the surface, it is gene- 
rally cool. For these reasons spring water has always 
been highly prized. Wells which are dug down below 
the surface, are supplied partly by springs and partly 
by local drainage. The water may be very pure, or, 
if the surrounding soil is caleareous or charged with 
the refuse animal matter of neighboring dwellings, it 
will be very seriously contaminated with impurities. 


es 
Lume, 


NATURE OF THE IMPURITIES OF SPRING WATER, 


Ordinary spring waters (fresh waters, as they are 


generally culled) contain salts of the alkalies and alka- 


Chlorides, sulphates, and bicarbonates of 


line earths : 
potassa, soda, lime and magnesia. The most com- 
mon salts are the chlorides of potassium and sodium, 
the sulphates of soda and lime, and the bicarbonates 
T lime and magnesia 

sesides the alkaline and earthy salts, we almost 
invariably find silica, the substance of quartz, to the 
amount of ain or less in a gallon, In wells which 
receive \ e waters, in the neighborhood of dwel- 


ily find nitrates, nitrites and ammonia 


sal l decomposing animal matter in the 
801 

J ople of impure well water, in which 

:' ul i tl more Common lypurities, 

Cai i in this jar by the addition of 

r ( bonate of lime, visible to 

itate. Lime 1s apparent to 

tL i H Hite | | te, produc d by the oxalate of 

Lie now adding to the second jar 

of the water. Suiphates are shown by the white pre- 

te Which Wii appear on the addition of hyaro- 


| ( 
chiorie acid and chloride of barium to this third jar. 
You see it forming now. Chlorides, common salt, 
ete. are now apparent in this jar, to which I| have just 
added nitric acid and nitrate of silver. 

There is a popular idea, originat 
rant temperance lecturer who pr 
liquors, that chemical 





itine- 
tended to analyze 


by some 





analyses are made with the aid 
of a machine, into which the liquor to be analyzed is 
poured, and from which on turning a crank the con- 
The lecturer referred to, 
employed such a machine in analyzing wines and 
liquors to terrify his audience, showing the logwood, 
fusel oil, strychnine, etc., which he supposed to be 
used in compounding them. You see, however, that 
reagents are employed to detect and separate the dif- 
ferent constituents of the water. 
swer the purpose. 


stituents flow successively. 





No machine will an- 


HARD AND SOFT WATERS. 


Lime salts in water are the cause of what is called 
hard C88, They decc mm pose the s “ap used in washing, 
forming a flocculent insoluble compound, and destroy- 
ing its detergent properties. In Glasgow the saving 
to the people in soap, due to the introduction of the 
pure water of Loch Katrine, in place of the hard well 
waters previously used, is said to amount to $180,000 
per annum. 

You see before me two tall jars of water. One water 
is pure and soft; the other contains much lime and is 


You see now that on shaking this jar a fine froth or 
soap suds is produced. This is the soft water. Now 
I will shake the other jar, and you see we get no suds ; 
but the liquid becomes white and milky. The lime 
has destroyed the soap. Soap is, therefore, an excel- 
lent reagent for testing water; a fact which is well 
known, though but few persons understand that it in- 
dicates the lime compounds only. 

As bicarbonate of lime is destroyed by boiling, with 
the formation of insoluble carbonate of lime, which 
does not act on soap, it is said to produce temporary 
hardness, while sulphate of lime, which is not affected 
by boiling, produces permanent hardness. 


ORGANIC MATTER. 

Another impurity which is always present. in water, 
but whose exact chemical character has not been fully 
determined, is organic matter. This is undoubtedly 
a collective term for a great many different substances 
derived from decomposing vegetable and animal mat- 
ters. I will show youa test which is often used for 
the detection of organic matter. It is the permanga- 
nate of potassa. You notice the beautiful pink color 
which is produced as I add a few drops of this reagent 
to this jar of water. But you see the color gradually 
fades away. ‘This is because the organic matter takes 
oxygen from the permanganate, destroying it, and un- 
dergoing oxidation itself. The quantity of perman- 
ganate the water is capable of bleaching is a rough in- 
dex of the proportion of organic matter present. A 
little time is required for the organic matter to bleach 
the permanganate; the sample of water before you 
received an addition of organic matter for the occa- 
sion, that you might not be obliged to wait long to 
see the color disappear. As the permanganate destroys 
the organic matter it is often used to purify impure 
waters, organic matters being the most objectionable 
impurities which occur in natural waters. 


POND, LAKE AND RIVER WATERS. 


Pond, lake and river waters are generally pnrer than 
spring water, for the reason that while those bodies 
of water receive the waters of springs, they also re- 
ceive a considerable quantity of water which has sim- 
ply run over the surface of the earth. When a shower 
comes up, a portion of the water goes through the soil 
and issues as a spring; but a large portion of it runs 
over the soil, and goes into the lakes and rivers with- 
out taking with it much mineral matter. For this 
reason the waters of lakes and ponds are much purer 
than those of the springs in the same locality. One 
of the purest waters known is the water of the river 
Loka, in Sweden, which contains only one-twentieth 
of a grain of impurities in a gallon, Rivers are more 
likely to be charged with suspended impurities, for the 
reason that their waters, which have not been filtered 
through the soil, carry with them a certain quantity of 
mud and organic matter. That is what we see in Po- 
tomac water; it bas had no opportunity to settle, and 
has not been filtered out. When water flows into 
lakes und the sediment subsides, it vomes clear. 
But in streams where the water runs 2: idly, it has 
no opportunity to deposit its sediments, and it often 
appears very turbid. The water of the Misrissippi 
contains forty grains of mud per gallon; and it is es- 
timated that this river carries 400,000,000 tons of 
sediment per annum into the Gulf of Mexico. The 
Ganges is said to carry down 6,368,000,000 cubic feet 
annually. ‘his transportation of mud in suspension 
has produced large deposits at the mouths of these 
All of the State of Louisiana, and considera- 
ble portions of other States which border upon the 
lower Mississippi, have been formed by the deposi- 
tion of these sediments brought from higher levels. 
This mud is rich in plant food, and the land which it 
produces is very fertile. The Mohawk flats are famous 
for their fertility ; and the annual overflow of the Nile 
is the chief reliance of the poor Egyptians, who culti- 
vate the fields enriched by its sediments. 

Rivers flowing through popnlous districts, and re- 
ceiving the drainage of the towns on their banks, often 
become contaminated with sewage to such a degree as 
to make them positively offensive, and dangerous to 
those who drink their water. 


rivers. 


LIVING ORGANISMS IN WATER. 


In addition to the soluble and suspended impurities 
already mentioned, we find living organisms in water, 
animals and plants. In the diagrams above presented 
you will see some of the most common forms of the 
Croton and Ridgewood waters. 

I simply call your attention to one of these animals ; 
this one lettered ¢, the amceba guttula.. This is an 
animal which has no mouth, and yet contrives to put 
himself outside of his dinner by a very curious pro- 
cess. When a particle of food comes in his way, a lit- 
tle dimple is formed on his side, it does not matter 
which side. He thus very readily extemporises a sto- 
mach for his food. The soluble portion is absorbed, 
the insoluble portion is ejected, and the animal as- 
sumes his rotundity. and goes on his way rejoicing. 
These animals, when magnitied by the microscope are 
very frightful in their appearance and motions, but 


hard. I will add to each a solution of soap in alcohol, i they are not really objectionable. The plants even 
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exercise a purifying influence on the water. It is ammonia with it, and the same applies to carbonic 
stated by a celebrated English author, that the provi- | acid. So that in attempting to purify yas liquor by 
dential spread of the American weed Anacharis Alcin- | heat, we only lose ammonia with the acids driven off; 
astrum, has saved theusands of lives by the purifying The same objections hold in trying to purify gas liquor 
influence which it has exerted on the water courses in | by filtering through lime. The only way is to distil 
certain districts in England. These plants liberate | the vapors through lime in the same manner as in the 
oxygen which attacks poisonous dead organic matter manufacture of causticammonia, Again, we think the 
and destroys it, thus ridding the water of its most dan- | manner of producing or effecting the absorption of 
gerous impurities. acid impurity by a solution of pure ammonia distrib 
It occasionally happens however, owing perhaps to uted in the form of a shower gives insufficient intimacy 
some peculiarity of the season, that microscopic ani- of alkali with acid to obtain the desired effect in the 
mals or plants multiply to such an unusual extent in best manner, and we may be excused if again we bring 
the waters of lakes or rivers, as to produce serious forward steam in which caustic ammonia is volatilized, 
annoyance. This occurred some years ago in the as a medium calcylated to permeate the gas in a mat 
Croton Lake. The subject was investigated by Dr. | ner most suitable for the extraction of sulphuretted 
John Torrey, who reported the presence of myriads | hydrogen and carbonic acid, where such is desired to 
of animalcules which by their death and decomposi- avoid or diminish the nuisance of spent lime or foul 
tion, communicated to the water a disagreeable taste oxide. It may be objected to the use of steam in this 
and odor. form, that strong alkali is hurtful to hydrocarbons in 
the same way as strong acids are, and that the bisul- 
phide of carbon would lose the decomposing influence 
| of the sulphide of ammonium in the scrubbing pro- 
cess. To the first objection it may be said that the 
Coal Gas. alkali, we presume, can be volatilized to any degre 
| of strength, and that strong ammoniacal liquor is 

By P. Innes, Gas Works, Forfar. hurtful > the illuminating a rs of coal gas 2 well 

[Prize Essay read before the Meeting of the North British | as pure alkali; to the latter, a comparison of testings 
Association of Gas Managers. for sulphur in the gas of companies who wash and 

al scrub their gas and of those who do not, leads us to 
(Concluded from page 23.) | believe that very little of that reaction takes place in 
, : the process of scrubbing, at least in the case of cannel 
Assuming that crude gas, when it gets the length of gas” The quantity of the bisulphide of carbon in gas 
the purifiers, contains only 1 volume of ammonia, 8 | is so small—supposing the 20 grains in the 100 cubic 
of sulphuretted hydrogen, and 20 of carbonic acid in | feet were wholly composed of that substance, it would 
1000 volumes of the gas, as Dr. Letheby says that it only be equal to one-sixtieth part of a cubic foot of the 


< i vapor—that we do not wonder it escapes ab orpvion 
ought not to exceed that amount, this gives us 28 by the imperfect contact of the liquor with the gas 


volumes of acid to 1 of alkali impurity ; and, supposing | when presented to the gas in a shower. In the analy 
that the alkaline impurity is totally absorbed—which | 518 of the gas of one company, where purification is 

: : , o- | conducted only by condensation and lime, we find the 
never happens in any process—it still leaves over 27 o. 


‘ fi | same amount of sulphur impurity as in the gas of a 
parts of acid to be removed by the purifiers. It will | works in the same city where washing or scrubbing is 


thus be seen that the removal of acid impurity is pre- | effected, and this is generally constant. 

vented by the absence of sufficient alkali to neutralize ord — yao SE Sag for regulating thé 

: . ° |; Supply Oo i1quor in scru ing gas, our space will not 

it, and, we may add, of water to retain it; for, to ieee aga Seva ligese Bae Mes ie 
é ; _ | allow us to say anything further than that their con 

carry any more alkali than what at present exists in 


struction should be so as to deliver it in a manner as 
gas to the purifiers, would just lead toa greater am-| near as possible to that exhibited in the natural pro- 


ount of it in purified gas. Washing the crude gas with | ©°58 of condensation. Thus we have not a great body 
: ie - . |of water operating. Quite the reverse. When we 
gas liquor until it attains a certain strength, and in- . - int) 
ft ime : consider the low temperature at which the water in the 
troducing into the gas pure ammonia in solution, are 


| hydraulic is, rarely exceeding 120° Fabr., and that, as 
means which are employed for removing part of | already mentioned, all the water produced in the dis- 


this excess of acid, and at the same time to pick up | tillation« the coal is there condensed, with _the ex 

ammonia also. The theory upon which this is based | ception of what little the gas can retain at that tem 
: ‘ Tae | perature, and further, that this water is usually sepa 
18 self-evident when pure ammonia 1s used ; but we | rated from the gas at this end of the hydraulic, it will 
are afraid that there is an error in supposing that | be seen that the actual amount of water which pro- 
common gas liquor can remove acid impurity by, im- | ceeds with the gas is extremely small, but it has this 
parting to it anunonia for absorption. Ammoniacal advantage, that, being in the form of steam or vapor, 
liquor, as we get it, contains no free ammonia, as it | the gas is completely intersected with it, and conse- 
all exists as sulphide, or carbonate principally, and, if | quently the water gets impregnated with impurity 
there is any free impurity in it, it is acid, sulphuretted |toa greater extent than any artificial process as vet 
hydrogen es carbonic acid ; its smell tells that plainly, | has etfected. What we need is » series of natural con 
wud in general it is the former of these acids. densations produced by an intermittent supply of 

To introduce ammonia in the form of carbonate and | water in a state of fine vapor. 

sulphide, as in gas liquor, is useless in endeavoring to The third method of absorbing ammonia consists it 
lessen the acids by chemical absorption, and as far 88 | passing the crude gas through a very dilute solution 
mechanical absorption is concerned, ordinary water is | of an acid, such as sulphuric acid, or between thei 

more potent in this respect, used in the same manner | terstices of some porous material, such as sawdust 

as the liquor, pumped over and over again until it 





(To be continued.] 





On the Removal of Impurities from 


‘ ; saturated with the dilute acid. The gas passing 
reaches the desired strength. By repeated washings through the solution leaves the ammonia in it, becom 
with gas liquor we may absorb acids by virtue of their ing an impure solution of sulphate of ammonia, the 


solubility in water, and we may search out some more 
of the salt vapors of ammonia by the same means ; but 
this is mechanical absorption, not chemical, and the 
strong liquor thus obtained will contain excess of acid 
generally, sulphuretted hydrogen being more soluble 
than carbonic acid. Pure caustic ammonia introduced 
into crude gas in a gaseous or finely divided aqueous 
state ought to be most effective in removing sulphu- 
retted hydrogen and carbonic acid, as theoretically two 
volumes of the alkali will absorb one volume of sul- 
phuretted hydrogen or carbonic acid in producing the 
vaporous Salts of these acids, so that 54 volumes should 
remove all the aforementioned amount of acidimpurity, objection which has less foundation than the first, 
or 560 cubic feet of pure ammonia gas ought to re- | when it is considered that the gas has subsequently to 
move all the impurity of a ton of coal which reaches | pass through lime with which it would form sulphate 
the purifiers, without lime or oxide. The practical | of lime, one of the many absorbents which have been 
working out of this idea has not been very successful, | ysed in connexion with the fourth method of remov ing 
we believe, and we attribute it as much as anything | ammonia—viz., by means of a metallic salt in solution. 
else to the process by which ammonia, or what goes or in the dry state, sulphuretted hydrogen being 
under the name, is made. In most of these it is by | absorbedsimultaneously. This class of absurbents are 
heating gas liquor with the intention of driving off | numerous; indeed, almost any salt not containing the 
sulphuretted hydrogen and carbonic acid, and leaving acid impurities may be used in the removal of ammo- 
ammonia. We maintain that pure ammonia, ora li-| nia with sulphuretted hydrogen. We can here only 
quor containing any umount of free ammonia worth | enumerate some of those which have been tried—viz., 
consideration, can never be made in this way. We sulphate of lime, formed by sprinkling the first tray of 
mentioned before, when speaking of ammonia, that lime with dilute sulphuric acid, or the same agent as 
the salts of those acids contained in crude gas all vol- gypsum. Sulphate of iron or ferrous sulphate, formed 
atilize in an undecomposed state; hence, when gas by treating oxide of iron with sulphuric acid, or the 
liquor is heated, the excess of sulphuretted hydrogen | same substance in a crude state termed copperas, and 
is first driven off, and what in the liquor i; combined | a mixture of the sulphates of iron and lime (Laming’s 
with ammonia, in being expelled by the heat, carries its | Mixture), chloride of lime (calcium), solutions of the 


supply of acid being regulated so as to cause the acid 
to reach a certain specific gravity or saturation befor 
removal for utilization. When passed through acidu 
lated sawdust—the more practicable of the two meth- 
ods—the sulphate is washed out and utilized as for- 
merly. Objections have been raised to this method 
of removing ammonia, first, because it is corrosive in 
its action on the apparatus, an objection which can 
scarcely be applied to such diluted solutions as aré 
actually necessary for absorption ; second, that fumes 
of the acid are likely to get into the purified gas and 
exert their influence on the fittings of meters, ete., an 


chlorides of manganese, and sulphates of lead and man- 
ganese, etc., etc. 

Some of these agents we believe are still used in the 
larger gas works of England and the Continent; none 
in Scotland. ‘The absorption is by what is termed a 
double decomposition in most cases, the ammonia 
taking the acid of the salt agent, forming a correspond- 
ing salt of ammonia, while the sulphuretted hydrogen 
takes the metallic part of it, forming sulphides of the 
metals. With the lime salts, such as the sulphates of 
lime and the chloride of lime, the whole three impuri- 
ties may be partly absorbed, 

Having, with one or other of these methods, left the 
minimum of ammoniain the crude gas, and at the 
same time absorbed sulphur, we have briefly to con- 
sider the removal of sulphuretted hpdrogen and car- 
boniec acid in the purifiers. In the smaller gas works 
these are removed simultaneously by hydrated lime. 
In the larger works it is becoming the practice to re- 
move the sulphur first by oxide of iron. and the car- 
bonie acid subseqnently by lime. Oxide of iron, or, 
properly speaking, the hydrated peroxide of iron, may 
be prepared artificially, but in many cases it is used 
for purification in its natural state, mixed up with 
some granular substance, such as sawdust, to give it 
porosity. In most of the rocks composing the crust 
of the earth this substance is met with in all propor- 
tions, from the old red sandstone from which it derives 
its characteristic color, containing 6 to 7 per cent., to 
the rich hematite iron ores of the north of England, 
containing 95 per cent. of the peroxide. As we gen- 
erally observe it in gas works it has a brown clayey 
appearance, containing a medium proportion of per- 
oxide. It is likewise obtained in a fine powder, and 
in this form it is suitable for mixing with sawdust. It 
is also to be had mixed with sawdust ready for use, 
Like lime, for the purpose of facilitating chemical ac- 
tion, it is moistened with water. 

The mixing of oxide of iron with sawdust for the 

purpose of giving porosity reduces the amount of pu- 
rifying material bulk for bulk, compared with lime, so 
much, that purifiers for using oxide require to have a 
greater area than lime purifiers, and if a natural ore is 
employed, having a small per centage of peroxide, the 
purifying ability of any given area will be considerably 
lessened from what it would be with an ore with a 
medium per centage, or the ore will require to be 
thicker in the trays the less peroxide it contains, 
Little or no smell arises from spent oxide until it is 
spread out for purpose of revivification. ‘This process 
is effected by the iron taking oxygen from the air and 
again becoming oxide while the salphur is set free. 
Of course all the sulphur is not liberated, as the air 
does not get into contact with the sulphide completely, 
lying as it does in mass; but the greater the space it 
covers the more of it will be converted again into 
oxide, and suitable for the absorption of more sul- 
phur. 
The sulphur now extracted, we have still_20 parts 
per 1000 of carbonic acid to remove, or about three- 
fourths of all the impurity which reached the purifiers ; 
and, speaking roughly, three-fourths of the lime used, 
when it is employed to remove both sulphuretted hy- 
drogen and carbonic acid, will still be required to ex- 
tract the latter impurity. This is more satisfactorily 
done when the impurities are removed seriatim than 
when lime alone is used for removal of all the impuri- 
ties, for although the other impurities are small in 
quantity compared with carbonic acid, yet the manner 
in which the lime gets clogged up with ammonia and 
tarry matter results in the loss of a portion rendered 
unfit for purification. 

The extraction of carbonic acid alone is attended 
with no smell, the carbonate produced being inodor- 

us, and to those accustomed tothe by no means 
mellifinous fames of a small gas-work, it is refreshing 
to stand over a foul carbonic acid purifier when open- 
ed for the removal of lime. Not only has it no smell, 
but, as we have seen, it is colorless, something like 
chalk when compared with the browner clean lime 
close by. 

Where no sanitary restrictions are laid upon a gas 
company, lime is the best absorbent of acid impurity 
that can be employed. From its half alkaline, half 
earthy nature it has no chemical action upon the illu- 
minating vapors and gases. Compared with oxide of 
iron, it will remove sulphuretted hydrogen and car- 
bonic acid in less area than the oxide will remove the 
former of these alone, and for these and sone other 
reasons we should prefer the use of lime alone, even in 
pretty large works. 

But to obtain purification by lime in the most eco- 
nomical manner certain conditions must be fulfilled, a 
few of which we may notice. The crude gas ought to 
be well stripped of its tarry matter before enter.ng the 
lime, either by washing or by good condensation, 
which may be furthered by having the purifiers a dis- 
tance from the condensing apparatus, or by giving the 
gas a circuitous route tothem. When the tarry mat- 
ter collects on the outer surface of the lime, it cakes 
or hardens, the pressure on the retorts increases, and 
if the purifier is not opened and tbe lime broken up 
or renewed, the lute water will soon be blown out 
of the purifier with escape of gas, by the resistance of 
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the lime, and of the gas being unable to penetrate it. 
This is a matter of constant experience, especially in 
winter time, with imperfect condensing apparatus, 
and requires waichfulness on the part of the men in 
attendance. During the time of greatest manutacture, 
it is a practice when one purifier has been renewed 
that the other be opened and the hardened lime broken 
up, which is easily effected when the gas passes down 
through the lime—the better mode in small works for 
this very reason—but when the reverse is the case, 
with other annoyances, it leads toa loss of lime in 
partly replacing foul lime with fresh, although not in- 
dicating foul gas on testing. 

The lime ought to be in a granular or mealy state , 
if it be too fine it will cake with its own weight and 
the water with which it is saturated, and become im- 
pervious to the gas, which seeks a passage elsewhere. If, 
on the other hand, the lime be lumpy, it results in a 
loss of it from the same reason ; because the impuri- 
ties cannot penetrate beyond the surface, and, conse- 
quently, ths solid interior does no work. Aton of 
lime working under either of these extremes will, of 
course, purify less gas than in the medium state, and 
it shows the necessity of having a person specially set 
apart and instructed for the purifying department 
even in the lesser works. The lime ought to be well 
moistened, and that operation only done shortly be- 
fore required, or at the time of renewing that in the 
purifier. Limestone isa carbonate of lime. When 
burned in kilns the carbonic acid is driven off, leaving 
it in the form of oxide of calcium, or quick or caustic 
lime, and in this state we get it from the lime-burner. 
Exposed to the air. it absorbs moisture from it, be- 
coming hydrate of lime. In practice the same thing 
ix effected by pouring water over it. The chemical 
absorption of the water by the lime in producing hy- 
drate generates considerable heat, and causes it to 
crumble into pieces, occupying about twice its former 
bulk. In this state, termed hot lime, it is unfit for 
purifying gas. It requires to be further saturated 
with water, when it will greedily absorb carbonic acid. 
Lime water, which is a solution of the hydrate in 
water, soon becomes useless as a reagent to the chem- 
ist if left exposed to the air, owing to its absorption of 
carbonic acid. The dry hydrate does the same, but 


when further moistened it very soon becomes coated 
with carbonate of lime from the same cause, and hence 
the importance of not saturating the hot lime any | 
considerable length of time before being required, or | 


otherwise a quantity of useless lime, couted with the 
very impurity we wish to take from the gas, will be 
put into the purifiers to no purpose. When this does 
take place it may be mitigated by beating and break- 
ing up the lumps, and repeatedly turning it over and 
over in order to expose fresh surfaces to the crude 
gas. 
to moisten the hot lime moderately, which preserves 
it in a granular condition better, and, when placed in 
a thin layer first, then watered, another layer of lime, 
and another watering until the desired thickness of 
lime is attained ; bnt the time occupied in this would 
require a purifier always out of action. It is also a 
good plan not to slake the shells themselves too early. 

Time is an important element in purification, in 
order to effect chemical action completely ; or what 
comes to the same thing, the area of purifying material 
necessarily depends upon the volume of gas passing 
through it 
ing any given depth and area of lime or other purify- 
ing agent, will be deprived of its impurity at less ex- 
pense of it, than when double the volume of gas is 
passing through the same area and depth of material. 
A case is before us. The same amount of lime which 
in winter purified on an average 80,000 cubic feet in 
one day, is at the present purifying over 120,000 en- 
bic feet in seven days. In the former case the gas 
passed through the lime at the average of nearly 2000 
cubic feet per hour, the purification being effected in 
winter in two sets of purifiers, while at present it is 
only at the rate of about 800 cubic feet per hour; so 
that to obtain the same work from the lime in winter 


as at present, the purifiers would require to have their | 


area more than doubled with the same amount of lime 
spread over the increased area. In the latter case 
the gas or its impurities have time to linger over and 
search through the lime, causing a greater absorption 
by it; in the former, while part would be absorbed in 
the first tray, other portions would be swept right 
through altogether on to the second, which would be 
purifying simultaneously with the first, and the same 
incomplete action of each tray of lime carried forward 
to the last tray, as aconsequence resulted in the indi- 
cation of foul gas earlier than at present. Where 
plenty of purifying area is to be had, the lime ought 
to be thinly spread on the trays, and a sufficient space 
should intervene between the lime and the upper tray 
in order to (if we may use the expression) allow the 
gas to readjust itself before entering the lime again. 
When the lime is thickly spread on, as in some cases 
it is compulsory to doso where defective purifying 
apparatus occurs, the interior of the lime becomes a 
perfect hotbed by the heat which is generated in the 
combination of the impurities with the lime. 
water it wag saturated with is converted into vapor, 


It is a very good plan practised in some works | 


A certain volume of gas, slowly permeat- | 


| down ; 
; can be no advantage to’the gas company in their iv.- 


The | 


which the rapidly passing gas carries with it, and thus 
the lime loses its absorbent power, for without water 
it is almost useless. The heat generated in the inte- 
rior of lime in such cases is considerable, and from 
repeated trials we have found it to reach to 100° Fah., 
a temperature which is almost that of the gases on 
leaving the hydraulic. Indeed, we have found such 
as low as 95° Fahr., being less than that of the lime in 
the purifiers. 

It does not take place so much ‘n lime thinly spread, 
owing to the heat being better diffused in the space 
above and below, and for other reasons. Better, if 
possible, to have a greater number of trays of lime 
thinly spread than a few with the same, 5 or 6 or more 
inches deep. When no suitable intervening space is 
left between the lime and the upper trays, the gas is 
apt to proceed in straight lines from the perfor. ions 
in the trays, thus forming holes in which the lime be- 
ing soon fouled, the gas which follows will derive no 
absorption of impurity, the object being to get the 
cas to disseminate itself in all directions through the 
lime, which it cannot do if not allowed some freedom 
in emerging from each tray of lime. 

Except in the smallest works, not less than three 
purifiers should be in one set, and renewed with lime 
when the second is fouled. This is far from being the 
case, however, many not having more than two in the 
set, the consequence of which is that while the one is 
being recharged with lime, the other is passing foul 
gas into the holder, unless the change should be made 
when the first purifier is fouled; but as in that case 
the lime is far from being thoroughly utilized, it 
would lead to a great expenditure of lime, which small 
gas companies cannot afford, or are unwilling to incur 
the expense of. 

The condensation of the water vapor which collects 
in the connexions underneath the purifiers ought to 
be regularly drained off, and more so in winter, as it 
is saturated with sulphuretted hydrogen, and the pu- 
rified gas is apt to absorb some of its vapor emanating 
from the water. 





Accuracy of Dry Meters. 
[io scsancgilleteamgate 
(Concluded from page 19.) 
Evamination of Mr. Hermany continued. 
the various 
sures, the control of the same, and at different 


Here the witness demonstrated pres- 
peri- 
ods, in offices, passages, or private houses, by apply- 
ing different weights upon the prover, which had been 
filled with gas, and by the use of the stop-cock at the 
burner, and stated that the flow of gas was exclusively 
the 


the gas under a weight of 65-100 of an inch of water 


within the control of consumer. He turned on 
pressure, and again of over two inches of water pres- 
sure, under both conditions showing that for the pur- 
pose of producing a uniform or any desired condition 


| of the flame at the burner, the same could be obtained 
| by the use of the shut-off at the burner, by the con- 


sumer, at his pleasure. He proceeded : 

The gas company cannot compel the customer to use 
more gas than he desires. The gas company may do 
as it pleases, the flow of gas is still under the control 
of the consumer. It is illustrated by the burners 
in halls and theaters. If they wish to turn down 
the gas they do not go to every burner and turn it 
down, but they go to the main stop-cock and turn that 
if they want more light they let it on. Ther 


creasing the pressure beyond that which will give suf 
ficient light in the districts through which their pi 
extend, because whenever they increase the press: 
to a greater extent than is necessary to furnish a good 
light through those districts, they increase the liability 
to waste by means of the almost innumerable joints 
in the pipes. My recollection is that the Louisville 
Gas Company have upwards of ninety miles of pipes. 
I should suppose there would be a joint to every eight 
feet of pipe, making nearly 700 joints to the mile, 
and about 6,300 joints in the distribution pipe alone, 
to say nothing about the numerous joints in the con- 
necting pipes, all of which are liable to be to some ex- 
tent imperfect, and cause leakage and loss of gas. 
Those leakages are outside of the gas meters, and asa 
matter of course do not affect the ¢ In ad- 
dition to that, there is gas escaping through the very 
pores of the cast iron pipe, and so great is the loss of 
gas that it has, upon unquestionable authority, been 
estimated in the best managed works, to approximate 
18 per cent. of the entire quantity that is sent from 
the main station. For this reason, it is an object 
with the gas company to distribute the gas at the low- 
est possible pressure that will answer the necessities, 
There is seldem complaint made that there is too 
great a pressure, but complaints are numerous that 
the pressure is insufficient. Ifthe pressure is low the 
consumer cannot get the quant.ty of gas desired. 


‘-onsumers, 


| (Here witness gives an illustration with the meter un-| 


der his hand.) They have at all the best gas works 
an automatic regulator, which governs the pressure of 
the gas tlowing from the great main into the distribu- 
ting pipes. When the musins extend over so large a 
territory that it produces fluetuations, and the pres- 
sure is so great as to incapacitate the automatic regu- 
later from working, they put a man at the main, or 
several men where they have more than one main, 
w..9 control by hand the main gate which admits the 
gas into the distributing pipes, precisely in the same 
manner as a pilot on our western rivers has his hand 
upon the wheel and his eye upon the landmarks. The 
man at the main gate keeps the gas at a uniform pres- 
sure. ‘This is not done by the Louisville Gas Com- 
pany, but it is done by some of the gas companies in 
the East. 

Question by Mr. Bijur—Did you hear the evidence 
of Colonel Harney on Wednesday as regards his me- 
thod of measuring the consumption of gas ? 

Answer— Yes, sir. 

Question—I will ask you, as a scientific man, to 
state whether the capacity of ameter and the con- 
sumption of gas can possibly be calculated by linear 
measurement of the meter itself ? 

Answer—'T’o that question I answer no—not as cor- 
rect as is necessary for ordinary legitimate business 
transactions. 

Question— Why ? 

Answer—Who can tell that these plates (on the di- 
aphragm) were not bent in tearing the meter apart ? 
For that reason I would not attempt to measure it. 
Another reuson is, suppose it was in perfect work- 
ing order, here is a plated diaphragm which is armored 
and riveted. It is not a quadrangular pyramid. It 
cannot be. Here are rivet-heads and corrugations and 
plates, which change the surface in every 1-16th of an 
inch that the diaphragm travels. It is not possible for 
me to measure them ; for an absolute correct measure- 
ment all these things would have to be measured. I 
defy any mathematician or engineer to do it with such 
a degree of accuracy as is desirable in such matters. 
But if all these difficulties were removed, I would still 
object to this measurement for this simple reason ; 
his measurement is simply the travel from the apex of 
one pyramid back to the other and the base. ‘There 
are three measurements, the width, breadth and depth. 
These are the only measurements which can be made. 
{ tind by calculation that the cubic contents (of the 
space described by a vibration of the diaphragm) 
should be equal to 27.692 cubic inches; instead of 
that, Col. Harney, by his calculation, makes it 25,215 
cubie inches ; that is in error 2.477 cubic inches. His 
unit of measurement for the purpose of ascertaining 
the accuracy of this meter is a body that approximates 
a cube of five inches in dimensions, equal to about 
1-70th of a enbic foot, which is the recognized standard 
unit for measuring gas. In the measurement of that 
body he has found that the meter is in error 2.477 of 
a cubic inch, or else he has madefan error in his mea- 
surement to that extent. I would not attempt to mea- 
sure it any nearer, I would not say that he made an 
error, or that this meter is in error, but he has made 
his measurement upon a cubical body that represents 
1.70th part of a cubic foot, or the standard unit,with 
which we start on. Now, then, if Col. Harney had 
measured a body equal in extent to that standard unit, 
and had made an error of two and a fraction cubic 
inches, it would not have been considered an error at 
all. In the measurement of this diaphragm, it has 
amounted to nine per cent. Ina standard unit of 
dimensions (here he referred to the box representing 
the United States standard cubic foot), it would not 
have amounted to the 1-100th part of one per cent. 

Now, instead of measuring meters with that unit, 
we take a body of gas equal to five times the standard 
unit, and cor uently I say that the standard unit by 
which Col. h ey made his measurement was en- 
tirely too small to approximate to anything like that 
degree of accuracy which is desirable, and is required 
for the consumption of gas. To illustrate; The stand- 
ard unit of liquid measure of the United States is a 
gallon of 231 cubic inches, a vessel with which you are 
all familiar. If Congress had made the standard of 
measure a capillary tube, that is, a tube which ap- 
proximates the size of a pin, who could have measured 
it? ‘The scope of human vision is not sufliciently ex- 
tended, and microscopic instruments would be neces- 
sary. For that reason a vessel of reasonable dimen- 
sions, has been chosen; and in the measurement and 
distribution of gas, the standard foot is the unit. The 
water test to which the meter test has been subjected 
is still more unsatisfactory and for this reason: The 
meter (during this test) was held in the hands of Col. 
Mundy, I have no doubt as steadily and carefully as it 
was possible for him to hold it. One of its compart- 
ments was filled with water toa given height, and I 
could see that it approximated within half an inch of 
the top with the diaphragm extended to an extreme 
position, The elevation was estimated by the eye, if 
determined at all. There was no measurement made 
that Isaw. It was poured into this cubical box (here 
showing Col. Harney’s square tin box) and the depth 
measured and the contents calculated. That was the 
first process, After that the diaphragm was placed in 
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its other extreme position and again filled with water. 
I did not see how near the surface of the water rose to 
the top of the meter, but I suppose the aim was to 
make it as near the same height as before as possible. 
It ‘was, however, guess-work, because there was no 
measurement. It was poured into this vessel (the * 
square cup) again measured and the difference be- 
tween the two measurements was declared to be due 
to the displacement in the diaphragm. The error 
found as stated before amounted to two cubic inches 
which would be equivalent to a depth of water in this 
cubical cup of about one-eighth of an inch, if the bot- 
tom of this vessel (cup) is equal to 16 cubic inches. 
[Here the witness showed the jury how much space 
would be occupied in the cup by two cubic inches of 
water, from a measure of known quantities, introduced 
by Prof. J. L. Smith.] You will perceive that this 
cup is not reguiar; that the bottom is curved, and 
that the sides are not perfectly straight. I have no 
doubt they meant to make it a correct measure, but 
the crude manner in which the thing is aimed at makes 
it worthless as a measure. I do not reflect upon the 
gentlemen who made the water test, but I do disap- 
prove of the plan. I would not attempt it, and if I 
were compelled to make the attempt I would not claim 
to make it any better. Perhaps I could not make it 
as well or as accurate. As I stated before, I have no 
doubt it was their aim to make it correct. The capa- 
city of the cup was taken at four inches. I find that, 
by the most careful measurement I can make here, it 
is 3-32 of an inch large. It is 4 inches and 3-32 of an 
inch large. 

There is a liability to commit another error which 
would arise from capillary attraction. 


Here he filled the cup with water, introducing his 
rule and showed that the water 
around the rule. 


An error made in calculations made upon the basis of 
a small unit like that taken by Mr. Harney, which is 
only one-seventieth of the standard unit of the gas 
company, would of course be much greater than could 
be made with tbe standard unit. 


Here the large meter which had been used in the 
Opera House by the plaintiff from Sept. 9, 1870, 
tested by the gas-prover of the defendant, in the pres- 
ence of the jury. When the meter was filled and 
everything ready, the index hands stood at 2.2.7.7.12. 
The gas was turned on, and when the index hand of 
the prover showed that 10 cubic feet of gas had passed 
out of it, the index hands of the meter under test 
showed 2.2.7.7.22, or the use of 10 cubic feet and 
about 86 4-10 cubic inches of gas. The meter was 
pronounced fast to the very slight extent of 1 7-10 of 
1 per cent. ; on examination of the 
attachment of the burner of the 
discovered a defect, 
defic't He pronounced the 
meter correct withiu the limit made by usage and re- 


stood above a level 
The witness continued : 


was 








and afterward, 
meter, the witness 
which he said possibly might hav® 
caused the mentioned. 
cognized by the contract between the city and the Gas 


Company, which is 3 per cent. 





Illuminating Gas. 
appetpllmenacaicns 

(The following selections are from an article in the 
Am. Exchange and Review, by Dr. C. Elton Buck, for- 
merly Editor of this Journal.—Ep. } 

Among the requirements of civilized life, there are 
few which assert themselves with more emphasis than 
some convenient form of artificial light. Whether we 
consider the subject in its moral, social, or economical 
relations, and from whatever standpoint we may view 
the question, the fact remains that light is one of the 
chief necessities of man, and in some form or other 
its artificial production has become more general and 
available in a direct ratio with the advance of know- 
ledge and civilization. Among the applications of 
science to the arts, none have been more productive 
of useful results than those crude experiments in de- 
structive distillation made by different investigators 
during the last century, which finally culminated in 
1792 in the manufacture of illuminating gas. Whether 
regarded as a luxury or a necessity—for in both those 
aspects it presents its claims on our attention—its 
benefits have made themselves felt in all parts of: the 
world; and wherever culture and refinement have 
their abode we find this form of artificial light an in- 
dispensable requirement. ‘* It has extended the avail- 
able term of man’s life by giving the hours of the night 
to his use. It has, by the social intercourse it encour- 
ages, polished his manners and refined his tastes, and, 
perhaps as much as anything else, has aided in his 
intellectual progress."* Its influence in rec lucing the 
tendency..to crime in towns and cities has been rec 


* Draper, 











nized. So accustomed have we become to ise, scientific 


attainments, which include not only a reason- 
and so constantly do we rely upon it, 


both ir able acquaintance with the principles of chemistry, but 
economy and in the demands of indus specially a knowledge of the physical properties 
prone to accept its be ds, practical experience in the construction of 
and to frequently overlook the import f buildings, furnaces, and the like, together with such 
the art which furnishes us with so efficient a ther bran information as are constantly re- 
In England, and in all coun- 
vhere large gas works abound, the profession of 


nefits sim] ily as 





course, 


hes of 





‘ 1 in } . 7 
| Pome paragraphs upon t! hist f G n the business. 


Ilumination, chiefly already familiar to 





= ‘ : engineering includes among its votaries men of 

are omitted. The following historical 1est culture and education; and the literature 

ever, will be found of novel interest to many f this branch of technology has been enriched by con 

In 1798 Murdoch erected gas works at Messt itions which are indispensable in every well-ap- 
Boulton & Watt's Soho foundry, and hay é pointed scientific library. 

into the employment of that firm, he personally Although more than seventy years have elapsed 


intended the gas was adopted as a source of artificial light 


operation, and gradually pertec 1 tl val 





details of the manufacture That gas illumi principal features of its manufacture maintain 
illustrated by its employment at this fact remarkable conservatism; and, with a few excep- 
success cannot be doubted: and vet seve eal ns, the changes which have taken place in the in- 


el; upse »d before it was generally le pte 1 | OP. ive partaken more of the nature of perfecting 





the illumination in honor « if th e peace of At 3s. t apy ratus employed than any real improvement 
superiority of the display produced by the Soho f the process itself. This process, conspicuous alike 
dry was so marked that general attention was attracted for its simplicity and for the fact of its being the 
to the new method of illumination. and its u realization of profound scientific research,” is essen- 
ally extended. A number of large cotton mills wer the method introduced by Murdoch and perfect- 
lighted by gas about the year 1805. The Lyceum by Clegg Berard ; and although the labors of 
theatre of London was the first place of amusement “ese eminent engineers hi ave been somewhat supple- 
which employed it, and in a short time, it lvantace nted by the experience of their suecessors, yet no 
having become better appr ed, its ‘ lical imp. ‘ovement has been effected. The three 
more general. But notwithstanding the fact that Steps into which the manufacture may be divided— 
these advantages obtained a wider recognition. some C&@rbonization, condensation, and purification—are 
opposition was manifested to its introductior Grave tual lly, in the ory and practice, the same operations 
predictions of danger were uttered, = ! ttle ridi- 98 were introduced by these pioneers of the profession. 
cule was cast upon the subject. When Napoleon was Perhaps one exception may be made to this asssertion 
informed of the subject, he remark¢ ad ‘ the substitution of oxide of iron for lime in the pu- 


grande folie.” Sir Walter Scott was no less redi iers. But when we take into consideration the fact 











lous, and said that he feared London would |! t o1 it this change was made not for the purpose of im- 
fire by it from Hackney gate to Tyburn Lord proving the product, but chiefly, if not entirely, to 
Brougham declared that ‘‘ the idea was worthy of th viate the foul odors arising from the spent lime, it 
philosopher who proposed to extract sunbeams fron 1 hardly be classed with inventions strictly intended 
cucumbers "—a remark, by the way, which, thonuel perfect the process of making gas. Purification by 
uttered in a spirit of irony, in the light of modern  ™eans of oxide of iron was patented in London in 
scientific opinions contains elements of a its 40, and since that time a number of modifications 
Even Sir Humphrey Davy considered the idea of f the process have been perfected ; but their adoption 
zing g gas so ridiculous, that he conte mptuously has been far from general. In London and a few 
‘it it were intended to take the dome of St. Paul’sfor | other cities, gas companies have been compelled, for 
a gasometer.” unitary reasons, to r¢ sort to some form of oxide of 
As soon as gaslight became firmly established in | ivon purification. In New York the board of health 
England, its merits claimed recognition on this side of | Tecently insisted on the substitution of this process for 
the Atlantic, and in 1816 the fi rst Nis 1eTICAT mnt ] rine ition, by the companies embraced within 
company was chartered to light the city of Baltimore. | the metropohtan district. 
Six years later, im 1 B ston adopte t] new - * + * * * * 
method of illumination ; while the old New York Gas In Great Britain and Ireland, gas works are much 
light Company, which lights the city from Grand street e numerous than in this country. Almost every 
to the Battery, was chartered in 1823. B ly1 mall village of a thousand inhabitants is lighted with 
sristol, R. I , were lighte d in 1825 ln = In 1860 the total number of companies in the 
Manhattan Gaslight Company of New York, 1 t United izdom was 1,015, distributed as follows : 
largest and wealthiest in America and fourth in Zz England and Wales 810, Scotland 141, Ireland 64. The 
the world, was chartered. The district of this co1 zuregate capital at that time invested in the business 
ration extends from Grand streeet to Thirty-fourth, s very nearly $100,000,000. The average price 
and from river to river. Other cities pr i rged to private consumers was about $1.80 per 
favor of the new light as follows: New Orleans in t isand eubie feet, with discounts made to large con- 


1835, Philadelphia and Pittsburgh in 1836, Loui nging from five to thirty per cent. Com- 





in 1838, Cincinnati in 1841, Kensington (Philadelphi pared with the charges made by our American gas 
in 1844, Albany in 1845. From this date works | co1 panies, this rate seems very low; but it must be 
multiplied with rapidity, and as the superiority of th membered that labor, and consequently coal, iron, 
new light became evident, cities and towns i ts and all other essentials are far cheaper than on this 
of the country were soon supplied with it side of the Atlantic 


The Baltimore gas works were originally constructed In the whole territory of the United States there are 
to make gas from coal tar, but this plan proved a total £500 gaslight companies.* ‘The last accurate tables 
failure, as might have been predicted. After this un- | we have bled to obtain were compiled from offi- 
successful experiment, the works were reconstructed | cial and the number then returned 





beenena 


sources in 1863, 


by an English engineer, but this change not proy vas 433. At that time the price charged to con- 
satisfactory, they were again remodelled, and sumers per thousand cubic feet, ranyed from $1.50 
made from bituminous coal. In Boston a mixt Pittsburg, to $12.50 at Marysville, California. In 

















coal and rosin was used, while in the two New York this country as in England, gas companies are usually 
companies rosin alone was employed All of these | private corporations, the exceptions to this rule being 
works were deemed more or less defective d when, Philadelphia, Alexandria and Richmond, Va., and 
in January, 1833, the question of erecting gas \ <s | Frankfort, Ky., where the gas works are owned and 
in Philadelphia was brought before th: neils, a operated by municipal authorities, or by trustees to 
committee was appointed to consider the questi nd whom their management is delegated. In considering 
to make a report. In January, 1834, it was r ved the question whether it is more desirable for the con- 
to send an engineer to Europe for the purpose of in- sumer to be dependent on a municipal or a private 
vestigating the best gas works there in operation, and corporation, opinions are divided ; but experience has 
to obtain such information as might be useful in ere proved that if there is any difference in the practical 
ing works in the city. The late Samuel V. Merrick results; it is not in favor of municipal management. 
was selected for this mission, and in furtherance of | In all cases the same rules of selling gas are observed ; 
his instructions he sailed in March, in De- the same meters are used, and the same apparently 
cember of the same year. Notwithstanding « violent | arbit methods of treating delinquent consumers, 
opposition to the project, gas works were erected by or their successors, are followed. Gas companies are 
Mr. Merrick, and on the 10th of February, 1835, Phi- always made the target at which are aimed the shafts 
ladelphia was fi_»t lighted with gas of indignant consumers ; and no matter whether these 
[Here we again omit the part rel eto t le served by ¢ ty works or by private corporations, the 
of manufacture of gas. esults are always the same. But whatever plan of 
: ‘ . pensing illuminating gas may be pursued, the ad- 
From the foregoing brief, and, in the a stages of this over every other form of artificial 
lustrations, ReCenE Sy imperte oe eee See pane lumination must be conceded. Its cleanliness, safe- 
manulacture of gas, it will be seen that the process l economy are universally recognized ; and were 
nonce ed a simple one. and yet the € are ques lled to under; she deprivation of some of 
us continually pres¢ ng the! leon rts to which we have become accus- 
ss tes of the last nec cision tan waubliselaniaaiie 
practical © hi ould be lminating gas. 
works placed under s snpervisi j 


than ordinary intellizence, In our |i i 
“| @ngiieérs are gene rally s:lected on accot vant of their ! 


think +018 an 


lnderstetement, but are-not just now 
eps ared to supersede it by any precise figures.—Ep, 








38 


THE AMERICAN GAS-LIGHT JOURNAL AND CHEMICAL REPERTORY. 





Correspondence. 





(Correspondents, in all cases, should sign their communi- 
cations with their names and address in full—not necessarily 
for publication, but as a guarantee of good faith.—Ep. 





Gas Affairs in Albany. 


ALBANY, January 16, 1872. 


Mr. Editor: 


now a considerable agitation over alleged excessive 


In our capitol city there prevails just 
charges for gas by the present company. Albany isa 
large city, accessible by rail and water communication 
to and from all points, at moderate rates, wherefore 
our citizens protest that $3.75 per thousand feet for 
an inferior article of gas is an overcharge, and the re- 
sult of a monopoly which they do not feel disposed to 
tolerate. ** The People’s Gas Light 
has been organized, and the projectors 
are meeting with unexpected encouragement on every 
side. 


Accordingly 
Company ” 


Following close upon this is another organiza- 
tion, which has adopted the name of ‘* The Iluminat- 
ing Gas Company.” Applications for leave to lay 
mains and pipes in all the public thoroughfares are 
now pending before the Common Council of the city. 

The field is manifestly » legitimate one for compe- 
tition, and must inevitably be occupied sooner or 
later. This can only be delayed by a degree of libe- 
rality on the part of the present company, such as 
will render the service in each accord with public 
sentiment alike in economy and quality. Albany is 
fair ground upon which to try the relative advantages 
of the old and the new methods of gas production, 
and the present agitation challenges the attention of 
the Gas Company of America, operating the Gale and 
Rand patents, the practical resuits of which as ex- 
hibited at Memphis and elsewhere, excite surprise 
and convey conviction to many who have hitherto 
been slow to yield up ideas based on the old and long- 
tried methods. Yours, ete., 


ALBANIAN. 





A Large Pipe Foundry Burned, 
~~ 

The Union Pipe Foundry of Dennis Long & Co., 
Louisville, Kentuky, was destroyed by fire at 4 o’clock 
on the morning of 2sit ultimo. The pipe foundry 
was one of the most extensive in the United States, 
having a capacity for 27,000 tons of metal annually, 
the main building and wings covering nearly 150 by 
210 feet, and was being run to its utmost capacity, 
having extensive contracts to fill. Nearly all the 
The foundry was 
located where there was great difficulty in getting 
water. 


costly machinery was destroyed. 


The fire engines had to be run to the river, 
and the hose had to be spliced in order to reach the 
burning building. There considerable wind, 
blowing the sparks and burning brands towards a lum- 
ber yard, and a number of frame buildings east of the 
foundry, and that portion of the city was in great 
danger for a while. The foundry was supposed to be 
fireproof. ‘The fire was the result of an accident, and 
was discovered by persons outside, the watchman in 
the building being asleep. 


was 





Gas Exptoston my Inprana.—The City Gas Works 
at Richmond, Indiana, ex»Ioded at six o'clock on tha 
night of January 23d. The engine house and pnrify 
ing room are a total wreck. No liveslost. The acci- 
dent was caused by changing the purifier—the gas es- 
caping and catching fire from an adjoining room. Loss 
about $10,000, 

A special despatch to the Cincinnatti (fazette says 
that the gasholders were not injured by the explosion 
of the Richmond (Ind.) Gas Works, and that the sup- 
ply is but slightly diminished. There was but one 
man in the building at the time of the explosion, and 
he was seriously, though it is believed not fatally, in- 
jured. The purifying rooms were completely demo- 
lished, fragments being blown hundreds of yards. 





New Sryre or Gas Merer. ~Logansport, Ind., is 
to have a new style of gas meter, which registers the 
gas consumed in dollars und cents, instead of fect, 


Chemical Repertory, 
No. 63.—February 2, 1872. 


EDITOR—HENRY WURTZ. 


CHEMICAL EXCERPTS. 


157. Vetocty or Meteoric Strones.—In Prof. Nor- 
denskjold’s account of the Aerolitic Shower which 
took place near Hessle, in Sweden, on the Ist of Jan- 
uary, 1869, he mentions as a remarkable fact, that 
stones weighing 2 lbs., which struck the ice of the 
Larsta-Viken, failed to penetrate, making holes only 
3 or 4 inches deep in the ice and rebounding. (Vide 
the ‘** Academy,” Dec. 15, 1870.) 

The small velocity retained by these stones, at the 
time of striking the earth is, doubtless, owing to the 
resistance of the air, and, consequently, is not an in- 
dication of the velocity which they had upon entering 
the atmosphere.— Nature. 

[The interest of the above lies in the fact that many 
meteorites have been proved to pass into the atmos- 
phere with a swiftness more than ten thousand tiimes 
greater than that of the swiftest cannon-ball. The 
flame that attends their passage is believed to be due 
to heat produced by their compression of the air in 
front, as in the ‘‘ fire-syringe.” ‘The writer has before 
suggested that if a cannon-ball could be projected with 
this velocity, it would burn up instantly as a streak of 
intensely brilliant flame. The probability is that the 
impulse necessary, however, to impart such a velocity 
to a cannon-ball would grind it to powder, in overcom™ 
ing its inertia. We have also before thrown out the 
idea that aerolites which reach the earth are such 4s 
have had their velocity so reduced by friction that 
they become cooled below the vaporizing point before 
reaching the earth. The comparatively low velocities 
Much 
must depend on the angle at which they first strike the 
atmosphere. Some think that in mhteoric showers, 
they merely flame through the outer edge of the at-| 


above recorded are thus easily understood. 


mosphere, and shoot on in their appointed paths, like 
messengers from the outer universe who merely cull 
to take a look at the earth in passing ; but it may be, 
on the other hand, that these ‘‘falling stars” are 
altogether consumed or dissipated, reaching us only 
as impalpable dust.—Ep. | 


158. WatTerproorinc Linen, Canvas, etc.—The 
following directions for waterproof:ng canvas and si- 
milar articles for tents, covers, etc., are given by H. 
Kuhr. The material is taken successively through a 
bath of sulphate of alumina, of soap and of water 
then 


; itis 
For the | 
alumina bath, use the ordinary neutral sulphate of alu_ 


mina of commerce (concentrated alum cake, dissoly- 
ing one part in ten of water, which is done easily 
without the application of heat. ‘The soap is best pre- 
pared in this manner: Boil one part of light rosin, 
one part of soda crystals, and ten of water, till the 
alum is dissolved ; salt the soap out by the addition 
of one-third part of common salt; dissolve this soap 
with an equal amount of good palm oil soap in 30 
parts of water. 
while the goods are passing through it. It is best to 
have three vats alongside of each other, and by a 
special arrangement to keep the goods down in the 
baths. Special care should be taken to have the fabric 
thoroughly soaked in the alumina batb. 

Ina note to the above, Drs. Hager and Jacobsen 
remark that during the last few years very good and 
cheap waterproof goods of this description have been 
mannfactured in Berlin, which they believe is effected 
by steeping them first in a bath of sulphate of alumina 
and of copper, and then in one of water-glass and 
rosin soap.—Jour. of Applied Chem. 


159. Frencn Rivers.—M. Thome de Gamond pro- | 
poses to suppress the natural profile of the large wa- 
ter courses which are imperfect, and to substitute for 
them a series of regular planes in successive slopes. 
This would be, in other terms, the transformation of 
the inclined planes of rivers into hydraulic staircases. 
The full regime would be maintained in those rivers 
where, in the natural state of things, the water is 
sometimes deficient, and sometimes in excess, For 
this purpose the overflow would be regulated by dams 
for the retention and distribution of the water, and 
there would descend to the sea only that portion 
which would be in excess afterit had fulfilled all a 
numerous useful purposes for which it would be des- 


tined, Spacivus reservoirs wuuld also be established | 


dried and smoothed or calendered. 


| which they claim a monopoly. 


| tan Company. 


The soap-bath should be kept hot | 


at the higher levels for storing up a portion of the 
superabundant rain water, to utilize it during dry 
seasons. —Hngineering. 

[The ingenuity of this ‘‘ingenious Frenchman ” 
consists chiefly in applying other terms to what are 
familiarly known as ‘‘ slack-water navigation ” arrange- 
ments, which are so 


Ep. | 


common, at least outside of 


France.- 


160. XyLoyrre.—Xylonite is a substance of which 
the chief ingredient is chemically allied to gun-cotton, 
formed by the action of nitric acid upon woody fibre. 
One of the chief uses to which it is applied is for mak - 
ing impermeable sheeting ; and if all that is said 
about it bears the test of experience, it bids fair to 
take the place of india-rubber. Different samples of 
waterproof fabrics vary in substance from a thin trans- 
parent tissue up to a thick, strong cloth suitable for 
water-beds, water-cushions and other articles where 
strength of fabric is all important. Xylonite has sev- 
eral advantages over india-rubber. It is not affected 
by a boiling temperature, and can be readily washed 
in soap and water and ironed like ordinary linen or 
cotton fabrics. It is not acted upon by oil or grease. 
Xylonite materials can be made of any color, are con- 
siderably cheaper than similar gutta-percha or india- 
rubber fabrics, can be used again and again, and can 
be kept in store for any length of time without deteri- 
oration.—London Lancet. 

[Is not merely the familiar castor-oil 
and collodion compound ?—Ep. ! 


** xylonite ” 





The Metropolitan Gas Company’s Con- 
summers, 
ee en 
Consumers of gas in the district bounded by Thirty- 
fifth and Seventy-ninth streets, and the East and 


| North Rivers, will be glad to hear that a movement is 
| making for their relief. 


Heretofore they have been 
dependent for their gas solely upon the Metropolitan 


|Gas Company, whose works, located on the North 


River, at the foot of Forty-second street, are both tuo 
small and too remote to supply the whole district of 
A petition is in circu- 
lation requesting the Common Council to authorize 
the New York Gas Company, whose works are situa- 


| ted at the foot of Twenty-second street on the East 


River, to extend their pipes into the Metropolitan 
Company's present district. Should this petition be 
granted, the New York Company would at once fur- 
nish gas not only in more abundant quantity, but at 
a lower price than is now charged by the Metropoli- 
At all events, the competition cannot 
but be of advantage to the public.—V. Y. Sun. 





Improvement in Water Pipes. 
einai 

We learn from the Hvening Post that ‘‘a new kind of 
pipe has been devised for the conveyance of water. 
Hitherto no one could drink water that had long stood 
in common lead pipes, without danger of taking a 
poisonous oxide. The new pipes, it is thought, will 
carry the water as pure as when it first entered them. 
They are made with an outside of iron and an inside 
of glass, while between these two surfaces there is a 
cushion of plaster of Paris, which being a non-con- 
ductor, keeps the pipe cooler in summer and warmer 
in winter than the ordinary kinds. ‘The smoothness 
of the glass also decreases the friction, so that water 
can be carried to a greater height with the same force ; 
while the pipes cost less than lead pipe and less than 
half the price of tin-lined or block-tin pipe. This 
pipe, it is also said, can be used for the conveyance 
of gas, the glass preventing the loss which takes place 
through the pores of iron pipes, and of other liquids 
which it is desirable to keep pure. A company is now 
in process of organization for the manufacture and 
sale of these pipes, under the management of Messrs. 
E. H. Austin, William Radde and Emil Sauer, from 
whom any additional information may be obtained. 
Some of the pipe is in use in the store of Mr. Radde, 
550 Pearl street, near Broadway.” 





A New Gas Company.—The Laclede Gas Company 
purchased yesterday, through the real estate firm of 
Conn & McRee, about nine acres of ground as a site 
for its works, located between Harrison and Dock 
streets, and running through from Second street to 
the river. The amount paid for the ground was 
$36,000 cash. An engineer has been engaged, and 
work will commence immediately. The fact cf the 
purchase is of itself siguificant,—St. Louis Hepudii- 
Cdl Jum. 19. 
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WILLIAM FARMER 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 91, New York. 





77 Sie 
WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS and other buil lines. Will furnish General and 
Detail Drawings, Specifications and Estimates for Gas Works of any capacity, Retort Settings, Condensers, Washers, Exhausters, Purifiers, Holders, Coal Hoist. 


ing Apparatus, Iron Roofs, and every description of Machinery required in the Manufacturing of G 


PATENTEE OF THE FOLLOWING INVENTIONS 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Blowers tor Forgers, 
Pumps tor Water, &c., &c, 





eS ee 
REFERENCES: 

CHAs. RooME, President Manhattan Gas-Light Company, N. Y. Col. WHIT! Pe s Gas-Light Company, Williamsburgh, N. Y. 

SAMUEL Down, President American Meter Company, N. Y. GEORGE W. PARSONS, Sup’t and Eng’r, Rochester Gas-Light Co., Rochester, N. Y. 

C. VANDERVoORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. GEORGE W. Ep Eng er, Jet City Gas-Light Co., Jersey City, N. J. 

CHARLES MowTon, Engineer New York Gas-Light Company, N. Y. J. HH. Ga X ( re Brick Works, Jersey City, N. J. , 

SAMUEL P. PARHAM, Engineer Mutual Gas-Light Company, N. Y. I ssor SILLIMAN, New Haven. ¢ ? : ; 

Prof. HENRY WuRTzZ, Editor AMERICAN Gas-LIGHT JOURNAL, JOUN HA son, Engineer I s Gas-Light Company, Baltimore, Ma. 

Henry J. DAVISON, Engineer, 77 Liberty Street, N. Y. CHARI ABEN, Sup t t and Engineer Toledo Gas-Light Co., Toledo, O, 

HERRING & FLOYD, Oregon Iron Foundry, 738 Greenwich Street, N. Y. PETER F. | is, Supt. and Engineer, ¢ wo Gas-Light Co., Chicago, Il, 

FREDERICK SABBATON, Engineer Troy Gas-Light Company, Troy, N. Y. JAMES R, SMEDBERG, Cons ng Engineer, San Francisco Gas-Light Co., Cal. (254- 


AN ESTABLISHED FACT. The American Coal Cas-Light Improvement Co. 


That the Gas Scr ens manufactured of Oak and interlaced 
Rattan, will allow the same quantity of Lime to purify one | ARE THE SOLE OWNERS OF THE 
hundred per cent more Coal Gas than any other Gas Screen yet - 
tnvente. | CIBSON IMPROVEMENT 
Col, J. H. Armington, Superintendent of the Providence, | 
R. L., Gas Works, says: ‘‘The amount of gas purified per } 
bushel of Lime to this date (from September to March, 187)), | 
is six thousand five hundred and fifty-six cubic feet.” Will | 
Superintendents please test the amount purified with other | 
makes of Screens, and judge for themselves. 
| 


In the mannfacture of Coal Gas by 
means of which Dip-Pipes are dis 
pensed with, the deposit of Car- 
bon in the Retorts prevented, and 
John Andrews, of Chelsea, Mass., says: “They will purify | a very large saving is effected. 
more gas, with less pressure, than any Screen I know of. 


DO THEY WEAR WELL? 


™They are the strongest Screet en manufactured, except all 
Iron, and are made of best Oak frames, with round tenent 
and mortice, fitting exactly, the Rattan being braided when 
wet, so that it holds and strengthens the frame every way. 

H. A. Allyn, of the Brookline Gas Works, says: “I have 
had them in constaat use for over two years, and consider them 
superior to any Gas Tray made in this country.” 

James F. Rogers, of Jamaica Plain, says: ‘‘The Trays or- 
dered by this Company, three years ago, are s0mewhat worn. 
Please make another =. i, etc.” 

We refer to over one huudred Gas-Light Companies now use- 
ing them, and some ,of them the largest Gas-Light Company, 
in the United States. 

They are used in the following States: Maine, New Hamp- 
shire; Massachusetts; Rhode Island; Connecticut; New 
York; Michigan; Pennsylvania; New Jersey; Maryland; 
Illinois ; Tennessee; Leuisiana; Georgia; South Carolina; 
Missouri; California; Kansas, and are fast being introduced 
into every State in the Union, with a wonderful unanimity of 
approval over anything heretofore used. 

We ask a trial, and allow them to stand upon their merits, 
Sr cites capeees caseguet teen tele ehos| EP ave “i ~«§=WBaiiders.|t & Machine Work 
the back pressure on the retorts, which in this respect no other “Pract : ca ULGOCrs,. Fron ac ine or Ss, 
Screen cah begin to compare. . ; 

GEORGE W. DAY, Treasurer, | And Contractors for the Erection of ERRIS, WOLCOTT AND DYKEMAN STREETS, 
Haverhill, Mass, Gas Works. 
American Gas Screen Manufacturing Co., MANUFACTURERS OF ALL THE LATEST AND 


ont-tf _ Haverwiur, Mass, | ‘iin Aeshna sie S008. HOR HOY, = & CO., AGENTS. 


Licenses for its use will be grant- 
ed; also the parts necessary will 
be supplied to order, on applica- 


tion at their office, 
No. 79 Water street, Boston, or 


No. 41 Pine street, Room 1] 


R Retort 

Mi Mouth-piece. 
P Stand-pipe. 

B Bridge-pipe. 

H Hydraulic main. 














Y Valve-substitute for Dip-pipe. 


MURRAY & BAKER, ATLANTIC DOCK 


South Brooklyn. 





JERSEY CITY THE MANUFACTURE & DISTRI on treet. P. O: Box 2,348 
TION OF COAL GAS, 
GAR METER woe. S32" WoRKS AT THE RAILWAY DeEpors, HOY + ’ KENN EDY & CO., 


R. M. POTTER & CO., rouT WAYNE: ENBLANA ENGINEERS AND CONTRACTORS 
MANUFACTURERS OF 











‘ ferthe Erection or Extension of Gas Works, 
CONSUMERS GAS METERS, WET AND DRY,| We manufacture Bench Castings, Washers, 1 .4he. anaes an 
Station Meters, Center Seals, Governors, mcentpth sew sync Mean a ps3 eam. * MANUFACTURERS of every kind of Gas Machinery, Retorts 
sco RyEr oe 2p * 2 ICES, , . et vais, 4 ‘ Sie — Canting Vroucht Ir York. Multitubuls P ; 
PRESSURE REGISTERS, Gas Holders, Wrought Iron Tr dil f Pr r Slate, ? 7 ’ hs rought Iron V p ‘, Mult dey lar and Air 
> > 2QTT 7 OTT Tre ( dey t \ ers, Scrubbers uri 8, Exhausters j 
AND ALL KINDS OF PRESSURE GUAGES. Wood and Iron Trays for Purifiers, Coke a Coal Carts. , Washers, , =U fiers, Ex! Muste rs with 
] as dard Ti G lder. Wrought Iron Screening Shovels and Cast Ss, al Wrought | * y equipment complete for large or small Works, Gas- 
Experimental Meters and Standar ast Cae widere, Work of every des¢ iption for Gas-Works. | ae : holders, Telescopic or Single; Iron Roof Frames with Cor. 
s@~ And all apparatus in use at the Gas Works _gg As Mr. Murray is a Practical Draughtsman, we will furnish » Gutters, covered with Corrugated Iron or Slate; Iron 
14 Morris St.. Jersey City, N. J. (ly Peedi sgt we spect ie get obec apa f s and I ivot Blind Windows; Coke Barrows, Five 
- ons ~ Ap l - Valves, Ta! 
+ x Lew woras 
~ NOTIC E TO GAS COMPANIES. Bros 





Ww? ANTED— ITUATION AS SUPERINTENDENT OF 
a Gas W De 5 gai ug from Fifty to One Hundred Tl.ou- 

sand feet of Gas per day. Can give the best of reference uae. } ’ : a 
Inquire of Editor AMERICAN GAS-LIGHT JOURNAL, 42 }’Ine , OWT patterus aud Works here, % from het 
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WISHING TO MAKE THIS JOURNAL an organ of intelligent dia- 
cussion to those of our readers who may wish to gain or give 
juformation on the subjects to which its columns are devoted, 
the publishers so! 
the study of these 


t letters from ail among them who make 
uljects & pieasure, Cr a profession. 

Subscribers would confer a favor us by remitting 
CHECK or POST OFFICE MONEY ORDERS, as we 


frequent losers where money is enclosed in letters, 


npon 


are 


c2~ News The 


aud 121 Nassau street, New 
News a 


AGEN American News Company, 119 
York agents for 


tiers Will please send orders to them. 


this Journal. 
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THE SCIENCE OF GAS-PURIFICA- 
TION. 


In this number we conclude the long and 
quite valuable communication made to the 
North British Association of Gas Managers last 
June, by Mr. Innes, of the Forfar Gas Works, 
Scotland. This appears to us the best and most 
thorough discussion of the subject, from a point 
of view both chemical and practical, that we have 
had of late years. It merits the 
reading, and we find in it several chemical points 
put in a light which is, to us at least, somewhat 
novel as well as instructive. To 
give but scant space, and can in fact only run 


most careful 


over a very few of them very hastily. 

The fact that ‘‘no sulphide of ammonium is 
found in the liquor of the hydraulic main when 
tested with a lead salt” is very suggestive. It 
is stated that even in the condensers the ammo- 
niacal compounds condensed are chiefly carbon- 
ate and sulphocyanide, the more volatile sul- 
We have in- 


deed always maintained the incorrectness of the 


phide passing on to the puritiers. 


loose statements so frequently met with in the 
books, that the ernde gas after condensing, con- 
It is all selphide 
of ammontum, which is quite a different thing, 


tains sulphuretted hydrogen. 


and which deposits as such in great measure, in 
lime-purifiers, combined, as a sulphur salt, with 
sulphide of calcium ; some ammonia, however, 
When a 


fouled lime-purifier is opened the torrents of sul 


‘passing on, set free by decomposition. 


phide of ammonium vapor evolved, are due to 
the oxidation by the air of the sulphide of cal- 
cium, which sets free again the very volatile am- 
Much rife 
Mr. Innes himself is far from 


monium sulphide. error has been 


about all this. 
clear about it ; as he says : 

** As neither lime nor oxide of iron have any chemi- 
cally-absorptive intlyence over ammonia, it is clear 
that, with the exception of what is mechanically sus- 
pended by these agents in the purifiers, this impurity, 
to a considerable extent, will pass into the gasholders 
and mains.” 

We wish we could say more on this ammonia 
head. Mr. Innes’s remarks show close observa- 
tion of the phenomena, but are very far from 
amounting to an exhaustion of the subject, which 
should receive from analysts far more special in- 
Its importance is very great, for 
example, in an agricultural point of view. Could 
we recover the ammonia from the 400,000 tons 
of gas coal used annually in New York and vi- 
cinity, we should gain, for the surrounding coun- 


vestigation. 


try, thousands of tons gf one of the most potent 
of all fertilizers, sulphate of ammonia. This 
should concern us all, through our relations with 
the market gardens. 

We learn from Mr. Innes, with regard to the 
iron preparations used for purification in Great 
Britain, the fact (peculiarly interesting to us), 
‘‘that purifiers using oxide, require to have 
a greater area than lime purifiers.” The contrast 
is such, presented here, with the results of our 
American method of iron purification (by the St. 
John and Cartwright mixture, of Staten Island 
ore and iron borings) by which this area is 
greatly lessened, that we would 
attention to it. Mr. Innes speaks with much ad- 
miration of the practical working of the plan 
(that commends itself so highly to the chemical 
mind) of using lime for removing carbonic acid 
alone, leaving sulphur for the iron to deal with. 

We wish to call attention to what Mr. Innes 


1 


vall very especial 


says about the constant danger, in winter time, 
of clogging of the purifying mixture, and conse- 
quent blowing out of the gas through the seals 
and drips; in view of the late disastrous case in 


this city. In the case of the Metropolitan, we have 


these we can 


, dreaded contingency came, 


been told that the agent used by them for purifi- 
cation was the ‘‘ Laming mixture,” of sawdust 
and copperas ; and, moreover, that this very clog- 
ging caused the escape of the gas which explo- 
ded. This we give, however, only as matter of 
common report. We must be allowed to add, 
in passing, that many close observations of the 
working of St. John and Cartwright’s iron mix- 


ture, have convinced us of the impossibility of 


any such cloggings taking place, as now practised 
under that system, without gross neglect at least. 





THE MASSACHUSETTS GAS-INSPEC- 
TION. 
= -_- 

[The following note was received from Mr. 
Stimpson, in time for the last issue, but was dis- 
We 
sure that the regrets of our readers will follow 


placed by a press of other matters. are 


this gentleman in his translation to his new 
sphere of usefulness. His original contributions 
to our columns have clearly indicated an unnsual 
degree of adaptation for a specialty in which 
there certainly is in this country no overplus of 
experts possessed of real and thorough scientific 
culture. ‘The late Massachusetts Inspector can- 
not, however, be deemed to deserve any censure 
for adopting a line of life in which his talents 
may find a wider field of expansion.——Eb. | 

OrricEr or Gas INSPECTION, ) 

11 Montgomery Place, 
Boston, Dec. 27, 1872. ) 
Pi Of C8807 Wurtz, 
Editor of AMentcan Gas-Licut JourNAL. 

Dear Sir: I have accepted the chair of Professor of 
Chemistry and Physics, in the University of Kansas, 
and C. W. Hinman has been appointed State Inspec- 
tor of Gas and Meters for Massachusetts. 

Please notice the change in your paper. Ask the 
publisher to mail my paper hereafter to my new ad- 
dress, and oblige Yours truly, 

FrepEerick E. STIMpPson, 
Prof, Chemistry end Physics, 
Lawrence, Kansas. 





* FIRE PROOF” BUILDINGS. 


Se 


Tn an item which has had an extensive cireu- 
lation in the newspapers, purporting to convey 
some, ideas of Hiram Powers, the sculptor, on 
the above subjects ; he is represented as saying : 

‘* The secret of fire proof building is this: It must 
be made impossible for the flames to pass through the 
floors or up the stairway. If you will have wood 
floors and stairs, lay a floormg of the thinnest sheet 
iron over the joists, and your wood upon that; and 
sheath the stairs with the same material. A floor will 
not burn without a supply of air underit. Throw a 
iry board upon a perfectly flat pavement and kindle 
it as it lies, if you can. You may make a fire upon it 
and in time consume it, but it will require a long time. 
Prevent drafts (sir, in our copy), and thongh there 
will still be fires no house will be consumed. The 
combustion will go on so slowly that discovery is cer- 
tain in time to prevent any great calamity.” 

This appears to verge on common sense. It is 
very certain that our time-honored plan of build- 
ing dwelling-houses, with walls and partitions of 
lath and plaster, seems but a wonderfully inge- 
nious device for the propitiation of the fire-devil. 
The interspaces simply furnish so many combus- 
tible flues, almost equivalent to trains of gun- 
powder, for the fire torush through from fioor 
to floor ; and wooden staircases have their unde- 
niable share in promoting the joyous work of the 
fiend, and in realizing Coleridge’s picture : 

I triumphed o’er the setting sun! 

And all the while my work was done, 

I, as I strode, with my huge strides, 
Flung back my head and held my sides, 
it was so rare a piece of fun ——” 

It is our fear, however, that those who should 
repose confidence Mr. 
Powers, sound as his fundamental ideas clearly 


in the practical advice of 


are ; might be very sadly enlightened. when the 


That a thin- exter- 
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nal covering of sheet iron (or, we may add, even 
the coatings of soluble glass proposed by others) 
would be efficient in resisting for any important 
period, flames of the fierceness it would be liable 
to, will meet with no credit from those who have 
a familiarity with fire. Such sheets of iron are 
often ripped off and shrivelled up almost as paste- 
board would be. Other conclusive objections 
(such as the rapid destructive action of iron on 
wood in our climate) we shall not dwell upon. 

It will be ultimately found that the plan 
ve have so frequently urged in these columns, 
that all houses and vehicles should be construct- 
ed altogether of wood impregnated throughout 
with fire-resisting deliquescent chlorides, is the 
only practicable and efficient means of baffling 
this diabolical enemy. Coating with soluble 
glass will be in many cases a useful subsidiary 
device. Though amazed at the total neglect 
with which ,our frequent presentations of this 


subject have been received, we still feel impelled * 


by duty and humanity to harp thereon; and nei- 
ther contempt nor even ridicule, much less indif- 


ference, will drive us from the field. 





THE COOMBS IMPROVEMENT. 

In regard to this new plan of keeping a stand- 
pipe free from obstruction, by means of a current 
of eold water flowing through a jacket, which 
was figured in our issue of December 2nd, we 
have several communications, which will recive 
further attention when we have more room. The 
secretary of the Youngstown (Ohio) Gas Com- 
pany, Mr. George Cornell, writes that during the 
week ending December 16th, there were used 26 
tons 1650 lbs. of coal from Wilson, Lee & Co., 
Rock Point, Beaver County, Penn., and made 
234,500 feet of gas with six retorts, working about 
20 hours per day, which is at the rate, for 24 
hours, of 39,200 feet, or 6,533 feet per retort. 
The yield was 4.37 feet of gas from each pound 
of coal, of 17.5 candles power. 

We will also take this occasion to add that in 
our note of January 2, on the editorial page, a 
mistake was made in supposing that the ton is 
reckoned in that section (as by us here) at 2240 
lbs. We are now informed that they use the 
‘* short” ton of 2000 lbs. ; and the yield we sta- 
ted there, of but 3.92 feet per lb. of coal, becomes 
therefore, when rightly calculated, almost the 
same as the above, 4.38. 





Heartu anp Home.—The publishers of //earth and 
Home, in addition to the usual variety of that paper, 
have engaged a corps of first-class writers, who fur 
nish to this journal the best original stories, of the 
purest character and highest grade—thus conveying 
niuch instruction in a pleasing form. Besides these, 
the Hearth and Home contains a large amount of 
first-class reading, editorials, literature, art, science, 
amusement ; instruction for the housekeeper, the gar- 
dener, the farmer ; a capital department for children 
and youth ; the news of the day; financial and mar- 
ket reports, etc. . [ts engravings, costing over $25, 0( ”) 
a year, are of a high order of merit, unsurpassed by 
any illustrated paper in the world. Altogether, it is 
such a journal as may be safely and very profitably 
taken into any family. It is supplied at the low rate 
of $3 a year; four copies for $11; and ten or more 
copies for $2.50 each. Orange Judd & Co., publish- 
ers, 245 Broadway, New York city. ‘ 





important to Every Gas Consumer in 
New York. 
es 
READ THE TESTIMONY—NEW YORK TO BE THE BEST 
LIGHTED CITY IN THE WORLD. 

To THE NEW YORK HERALD: 

For some time past a story has been industriousiy circula- 
ted in this city and elsewhere, that the MEMPIIS GAs- 
LIGHT COMPANY, of M 


use of Naphtha Gas, and returned to the exclusi use of 





mphis, Tenn, had abandon 


Coal Gas, 
As-this story, like many other stories of similar character, 


is put in circulation for the purpose of injuring THE MUTI f what is known in chemistry as gaseous diffusion, without 
} AL GAS-LIGHT COMPANY of New York, and det regard to specific gravity. Not the uniform intermingling of 
' ’ , for that was a known scientific fact, butthe time re- 





zens from becoming patrons of 





tired for a complete mixture of gases through the mains (f 
copy of the Memphis Daity Appeal, of date Dece v1, t led) twenty-eight miles in length. 


and beg that you will copy and i ite the at ‘ lhe holders contained about 170,000 feet of gas, with a make 
: . F i of a t 15,000 to 18,000 feet per hour, when we commenced 
readers to two articles therein « ’ I ! 1 g inthe pure naphtha gas (running only two benches 
plete and crushing refutat of t n )f threes) and making at the rate of about 8000 cubic feet per 
tations made with regard to the us f Naphtha ¢ Vi I r The photometer (Sugg’s make, London) measured the 
phis, 1 la beg 1 in ot? , ang? gas then in the mains at 14 candle power. 
phis. would beg leave t ill you ent e fa As s erved from the test lights the naphtha 
the Memphis Gas-Light Company ha be sing the > ras Wi pes, we neled the candle power of the 


mains to begin rapidly and steadily to as- 
ty minutes more we found it was 18 candle 


tha Gas, under the Gale and Rand patent 























































months, and it isasouree of pride and grat Py 
parties interested inthe Mutual Compan) ( pre " y immediately to the office, in the heart of the city, to 
sent to the public such cc usive proofs of ible | Note the effect there, we found every one inquiring what had 
: irred, and surprised at the increased brilliancy of the 
value of Naphtha Gas, as trose cont ied int at ts an : 
of the officers and Boa {f Directors of t! Mer 3G I sin twenty minutes the illumi ug standard of coal 
Light Company—a company ha ritinad ise for over a | £48. 14 candle power, was raised to 15 ; 
By! ther process known to modern science and practice 
ye 8 r juced so rapidly. In the ordinary 
he recent explosion int ) s of the Met Gas anufa plaints as to quality can only be 
Licht Company of t city, naturally ind , Which generally comes too tate 
among those ) s ge thelr p | effect immediate. 
old companies to tl Mut is to the relat ani gee \ he public that hereafter any just 
the two processes—“ Coa and “Naphtl ating qua ity of the gas furnished 
“Aer nedied promptly—noé if one lo- 
swer to this question Is ¢ I. HI V the extent of our mains. It must 
the most eminent gas « n nd innot and do not undertake to 
port made by him t Wa ( I { d with scale or rust. 
JAS. M. WILLIAMSON, 
Says - President Gas-Light Company. 
“The relative dang ssces is I 
because the Naphtha pro has been de ‘ G: AS. 
te tof simples as tremely anc ih thy : 
4 : al “a . ma @ , A CARD FROM THE MEMPHIS GAS-LIGHT COMPANY. 
source and s of i hts Oa is Wor t we 1E PUBLIC: 
rise tT fren ’ ) 
anerem fa : . is ‘ . Board of Directors of the Memphis Gas-Light Company 
men t ry ta , in that f eyphon, | desire to declare, in an authoritative manner, the future po- 
wonan.neck in. t - ered Y , wn ad- y of their company, in regard to the sale of gas: 
jitiona te € danger O pany is possessed of the most complete and ample 
: , ‘es necessary for the manufacture and distribu- 
mb « +} f an adequate supply of illuminating gas for the city of 
ad 1 Men 8s, the rightto vend which we claim as an exclusive 
‘ a Th ind vested In ack yn to the extensive works for the 
Gas proc ufa ras, we have in operation apparatus for 
ecks and fat m naphtha, under the process secured 
i : Kt patents. By this method (owned and 
of . , ' ed entil us) an illuminating gas is manufactur- 
pre sack have. ty i ' . . i by our company, superior to that which any other company 
wwhtha as works n manufacture in this city, by from 50 to 100 per cent. This 
; which w become patent to every gas consumer of 
fin should er ¢ pany enter into competition with 
article, said t the § f 2. Within the present week an iinprovement has been made 
ot Ts R. « it our works, which will for ever secure to this city the credit 
- f s ng a light unsurpassed throughout the globe. 
i t , same agency we will hereafter be able to correct 
wi egard to ** the sive qua 8s of t i few minutes, ficiences in the power of the light we 
Gas.’ rhe —— of this te sans it urnish, occasioned by cold weather, or from other causes. 
. W lo m opose to lose a consumer on account of price, 
. . . Shou nother company commence to sell gas ata price 
in fact than th ‘ { sca ywer than the rate fixed by this company, we will at once 
ated to ft ‘ t 1 ¢ reduce our rate to a point fifty cents per thousand cubic feet 
ME ? wer the amount ced upon by such other company, 
ire I ( inl will Keep descending in the same ratio. 
wi ‘ ig f i) mind the } lic that we desire no assurances 





read by is . . ye Myt ‘ ( any 4% guarantees on the part of our consumers, as we believe 
; . : ; t etition, the superi- 











p to far g ' f is company, to say nothing of 

will f 11 i ire a continuanve of the patron- 

ighti ” 

L . of every oficerand employee 
rhe Mt il ( Sc » the wants and re- 

the citizens of N e! ik of courtesy or neg- 





! . j the otlender 
t pt dismissal from our service. 

] by the Board and ordered published, December 
1 il. JAMES M. WILLIAMSON, President. 
GEORGE W, GIFT, Secretary. 
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Lo severe rebuke, 





tan I ty a8 | : “" From the Sterling Colliery. 


rom the : uy J ; Iam now pr 





ed to place in the market, through my 








‘ . s : iugencies as below, a regular and unlimited supply of this val- 

Th iea has g road the M I tCor uable Cannel, for gas purposes, A recent analysis, by Prof. 
pany was ready t ‘ Sit \ 4 . . 
cess in the mant { as. There ; 2 aren VurtTz, Editor of this Journal, at the Laboratories of the 
AY y. . NEW YORK GAS-LIGHT CoMPANY, gave 473s per cent of Volatile 

Vhen we sid Ll used 8 e 

petroleum, scal v rue hantable for an rich- | Matter and 45 bushels to the ton of a fair quality of coke. The 
ness of the g pr i, requiring, when sed as naphtha : . 

as alon ll eae r cent , cia to | Wie f gas was atthe rate of 9,500 feet per ton of about 27 
something like the standard of ga ‘ ill andle power. It is not highly sulphurous, can be purified by 
power) of the finest Engtish cannel coal, t ity, I . 
tainty, and, under proper circumstances, the ¢ y with | Lime, and the ash from the coke does not clinker. 

nust t ira ia . fa he ied ba . 
ture. W \ GEORGE R, TUTTLE, Proprietor, 
and & ntif . Cleveland, Ohio, 
tbis pr es l I 
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tha running i 
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coal gas, quite equa tanida aa 





tt - ‘ n connections and Centre Valve, all complete, Ad- 
Lila colppa ‘. i in ‘ f ‘ wa is 
perceivable and m ‘ 3 el i y a ss L. H. 8., AMERICAN GAS-LIGHT JOURNAL, 290 
partial eclipse, and ¢ pl t n st i — 
ed to glasses had attempts ba 
S slight change made i , GAS MANAGER. 
tha prous and dis at ae Oe ‘ntity ofthis | 4 Gas ENGINEER OF OVER TWENTY YEARS EXPE- 
‘ t ‘ ana : of t} ve \ ENCE is open for an engagement as Manager, is thor- 
t h in the office a manufacturing de- 
t S¢ for H. O 289. 4t. 
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| On the a ; repair meters, elo, Apply to thisoijice for J. H, 
j ceeded in getting ready for trying tire ellect om a large scale, “sy, zt 











| GRAHAM’S 
Patent Anti-Freezing 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIC. 


Wooster, OHI0 
Jan. 24, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sell them at? 

Yours traly, 
LUCAS FLATTERY 

Sec’y Wooster Gas- 

Light Co. 








A a = = _— 7 : , p . = | Address,the Patentee, 
SMITH & SAYRE MANUFACTURING COMPANY. aE SORA, 
| 250-9t Chillicothe, Ohio, 


AGENCY FOR 


The Mackenzie Patent Gas Exhauster  ipson’s IMPROVEMENT 


IN THE 
Manufacture of Coal Gas, 


41 PINE STREET, ROOM 1. 


And Patent Compensator. 


MTS ARE MS 


Pp re Ly 


The undersigned having been appointed Special Agent for 
the introduction of Grsson’s Substitute for Dip-Pipes in the 
Manufacture of Coal Gas, respectfully presents for the ccn 
| sideration of Gas-Light Companies the Circulars and Pam- 

phiet issued by the American Coal Gas-Light Imp. Co., de- 

scriptive of the value of GiBson’s Improvement, and the mcde 
by which Gas-Light Companies can satisfy themselves of its 

| usefulness, without trouble or expense, at their own works, 
Orders for fitting up Valves of any desired form or patent, 
subject to the generality of the Gibson claim, and also for SUPPLIES 
| and MATERIALS of every description required for the use of Gas 

Light Companies promptly attended to by 

W. H. GRENELLE, Special Agent. 
REFERENCE.—RICHARD MERRIFIELD, Es@., late Vice 
| President MANHATTAN GAS-LIGHT COMPANY. 
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WORKS UPON CAS. 


| ] OWDITCH.—THE ANALYSIS, TECHNICAL VALUA- 
| TION, Purification, and Use of Coal Gas, with illustra- 
tions, 8vo. cloth. Price, $6.25. 
THE GAS MANAGER'S HAND BOOK; consisting of 
Tables, Rules, and Useful Information for Gas Engineers 
Managers, and others engaged in the Manufacture and 
Distribution of Ceal Gas. By Thomas Newbigging ; Svo. 
cloth, $3.75. 
BOWER—Gas Engineer's Book of Reference, illustrated, 
4to. Price, T5c. 
CLEGG—Treatise on the Manufacture of Coal Gas, 5th edi 
tion, enlarged, 4to, cloth. Price, $10.50. 
: COLBURN—The Gas Works of London, 12mo, boards, 
Mf i SS: Price, 69 cents, 
if | E = : | CROLL—Report of the Proceedings on the Arbitration with 
the Great Central Gas Consumer’s Company, 8vo., cloth, 
Price, $2.50. 
HUGHES—Gas Works and Manufacturing Coal Gas, 12mo. 
Price, $1.50, 
MASON—The Gasfitter’s Guide, paper. Price, 50 cents, 
D’'HURCOURT—De l'Eclairage du Gas. Par E. R. Hur” 
court, 3d edition. » Paris, 1863; 8vo. and plates, $7.50. 
RICHARD—Gas Consumer’s Guide, 12mo, Price, 50 cents. 
SW EET—Special Report on Coal, showing its Distribution, 
Classification, and Cost, delivered over different routes to 
They are . 3 0 15 ; various si » State of New York > princ 
They are made to pass from 4,000 to 150,000 cubyje feet of gas per hour; will increase the production and illuminating cities on the Atlamtic. Coast, “iy s. H. Sweet, with Goo- 
wer of the gas, and add very much to the durability of the retorts, either clay or iron. The Compensator obviates entirely logical Maps. 1 ¥@l. Svo, cloth, $3. 
tne necessity of water-joints, is compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its | SUGG—Gas Manipulation, with a description of the v rious 
operation. , Instruments and Apparatus omplores in the. Analysis of 
We are also sole proprietors and manufacturers of the Coal and Coal Gag, 8vo., cloth. ce, $7.50. 
ae Soy i WILKINS—How to Manage Gas; 24mo., paper. Price,5c. 
MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE | SCHILLING—Traltg d’Eclairage parle Gaz, Price, $22, 
The Blower ia a Force Biast ¢ } For sale by 
eutieans ton, Saath -third the power required to drive the D. VAN NOSTRAND, Publisher, 
re oiead ~ th Fis pres ~r serhaarapaa - ‘tin sizes to melt from 1 to 20 tons per hour, wili save one quarter of the time 2 Murray Street and 27 Warren Street 
equired by the old style Cup and 33 per cent fuel. Address (Upstairs), 
Our new and fevised Catalogue of American and 
Foreign Scientific Books, 56 p. 8vo., sent to apy address, on 
Fevetpt of Hx Cents In postage stamps. 233 


~ "ai, Hil 


achine, durably bailt, and can be driven with ons 


JAMES SAYRE, Treagurer. G. G. PORTER, President, 
Orrics, % LIBERTY STREBT, New York, 
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JHLARLES W. ISBELL, Secretary. 
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” Fig Brick Works, Beach & , PoP 





ss 
"Fire Brick Works and Office, * 


; PHILIP NEUKUMET, 


! (SUCCESSOR TO JOHN NEUKUMET), 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 
i bay" Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 
Works Lockport, Westmoreland Co., Pa. 


Office, 96} Fourth Avenue, Pittsburgh, Pa., Rooms 1 and 2. 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, TILE, Etc. 


FROM CLAY, SAME SPECIES, AND EQUAL TO 


BEST BELGIAN. 


§ Ba" ORDERS PROMPTLY FILLED. IMPROVED WORKING PLANS OF THREES AND FIVES UPON APPLICATION, 
=O 


REFERENCES: 


_ Gas Works Northwest, West, and ‘South. 


NEW YORK M. \NH ATTAN 
FIRE BRICK AND CLAY FIRE BRICK & ENAMELLED CLAY 
Retort Works. Retort Works, 


MAURER & WEBER, 
(Of the late firm of B. Kreischer & Co.,) 


Se?” Hstablished in 1845. ag 


(Branch works at Kreischerville, Staten Island.) 


. - PROPRIETORS. 
B. KREISCHER & SON, Office and Werks, 15th Street, Avenue C,. 
OFFICE, Manufactures of 


58S Goerck Street, cor. Delancy, N. ¥- 
EE. - RGN FIRE BRICK AND LILES, 
r GAS RETORTS, TILES & FIRE BRICK 


Of all shapes and sizes, Of all shapes and sizes, 


FIRE MORTAR, CLAY AND SAND, FIRE MORTAR, CLAY AND SAND. 


Articles of every description made to order at the t~ Articles of every description made to order at short 
F notice. (135 


shortest notice, 
B. KREISCHER & SON, HY. MAURER, ADAM WEBER, 


GRAHAMITE, | GLOUCESTER IRON WORKS, 9 *CLBPE FIRE rercK 
OR MANUFACTURERS OF C l a y R e t or t Ww or k 3 


RITCHIE MINERAL. CAST IRON PIPES Chéttenham, St. Louis Co., Mo. 








The yield of this Asphalt is near double, and the Candle 
Power more than double the produét of Gas Coais, and it is Laclede Fire Brick M: ‘cg? , ‘ 
extensively used by great and small companies, chiefly as an FOR WATER OR GAS. me le Fir Brick Tanufactnring Co., 
Office, 901 Pine Street. Warehouse, 1007 N. Levee, St. Louis 


enricher and stimulant, in the pr@portion of five per cent, 

Yield 15,000 to 16,000 feet per gross f0n. Illuminating power otek 
30 to 32 candies. One bushel of lim@ purifies 6000 feet. Coke ‘ oa al > . 

very strong. It is incapable of sp@ntaneous combustion or Flanged Heating and Steam GEO. H. KITCHE N & CO., 
caking in the heap, and is used @ simple addition to the NEW PATENT 


charge. ° 
We sell at figures which allow a much larger profit to the Pi e Gas Holders Gas < : 
> haser, emer be = r light than 7 ee coe. fn p > ' G as A p p ara t uw Ss. 
» gas ma rial is atonce 80 8 « Oo chea 1r S- - ails 3 a at 5 
phalt is used tn the manufacture of Varnish, Roofing, Ship Works, Castings, Etc. FOR COUNTRY RESIDENCES, PUBLIC BUILDINGS, 
aint, Tiles, Pavements, Water Pr@of Paper, Cloth, and for &C., FROM $300 UPWARDS. 





all purposes where a coating is req@ired that is unaffected by : ae , 2 
Water, Gasses, Alkalics, or Acids, 3 Office No. 6 North Seventh Street, Every Description of Gas Fixtures. 
The Bitchie Mineral Resin and Oil Co. Philadelphia. i Gas FIXING IN ALL ITs BRANCHES. 
| SLBROADWAY New York 


293-010 Ne 27 South Chafles St, Baittimor, Md | goon 
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KEYSTONE IRON “WORKS, | 


2132 FILBERT STREET, Philadelphia, 
G. W. KRAFT, Proprietor, 


MANUFACTURES 
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Wrought fron Work for Bridges, Buildings, Steam Boilers, Tanks, Stills, &c. 


Particular Attention paidto Alterations and Repairs. 


PROVIDEN CE 


Steam & Cas Pipe Co., 
PROVIDENCE, R. L., 
BUILDERS OF 
Coal and Rosin Gas Works, 
FOR TOWNS AND MANUFACTORIES. 


Estimates furnished of the cost of Works, and cost to Manu- 
facture Gas in any Locality. 


Gasholders, 
Iron Truss Retort House Roofs, 
Water Tanks, 
Purifier Covers, 
Coke Barrows, 
Cast Iron Socket Pipe. 
Particular attention given to Enlarging and Re-building 
Gas Works. 
For Lighting Manufactories, our Rosin Gas Works have 


been successfully used for many years past, They require but 
small outlay, and afford a safe and economical ight. 





FOR SALE AT MANUFACTURERS PRICES: 
EXHAUSTERS AND COMPENSATORS, 
IRON AND CLAY RETORTS, 
FIRE BRICK, CLAY AND TILE, 
ROMAN CEMENT AND ROSIN, 
STATION AND CONSUMERS’ METERS, 
REFER TO 
Manufacturers’ Gas Co., Fall River, Mass.; Youngstown 
dhio, Gas Co.; New Rochelle, N. Y., Gas Co.; Homer and 
Cortland, N. Y. Gas Co,; Danbury, Conn., Gas Co.; North 
Bridgewater, Mass., Gas Co.; Cold Spring, N. Y., Gas Co., 
Rockville, Conn., Gas Co, : Taunton, Mass., Gas Co.; Paw- 
tucket, R. L., Gas Co. 
FREDERICK GRINNELL, President, J. C, HARTSHORN, Treas, 
S. MILLETT THOMPSON, Secretary. 
Ofce and Manufactory, corner of Piné and Eddy Streets, 
Providence, Rhode Island. 
Office in Syracuse, N. Y., No. 1 Granger Block. 
H. A. BRANCH, Agent. 


MITCHELL, VANCE & CO., 
Manufacturers of 
CHANDELIERS 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt, Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &v. 


BROSDWAY, 


Mercer Street,) 


Salesroom, 507 
(Rear Entrance 14 
NEW YORK, 
Special designs furnished for Gas Fixtures for Churches 
biic Lodg' 








— —— a — ~— —— 


P. P. DEILY, J. FOWLER. 
DEILY & FOWLER, 
89 LAUREL STREET, PHILADELPHIA, PENN., 
BUILDERS OF 
™ = > o~< 
GAS WORKS 
MANUFACTURERS OF 
GAS-HOLDERS, 

WROUGHT IRON ROOFS, 

CHARGING-SCOOPS, COAL WAGONS, 

COKE BARROWS, AND ALL WROUGHT 
WORK CONNECTED WITH GAS-WORKS. 
Particular attention paid to the Extension of Works and 
Repairs to Gasholders, Purifiers, Etc.; also, Builders of 
Water Tanks, Oil Stills, Etc. 
REFER TO 

M. H. Jones, Easton Gas Co., Penn. 

Franklin Woolman, Burlington Gas Co., N. J. 

0. W. Goodwin, Camden Gas Co., N. J. 

Benjamin Acton, Salem Gas Co., N. J. 

D. H. Smith, Watkins Gas Co., Watkins, N. Y. 

W. F. Warner, Oswego Gas Co., N. Y. 

E. Wilcox, Joilet Gas Co., IIL 


Messrs. Woodbury, Walter & Potter, Kalamazoo Gas | 


Co., Michigan. 
H. H. Fish, Utica Gas Co., N. Y. 
W. J.Ball, Terre Haute, Indiana. 


(TO BE PUBLISHED SHORTLY.) 


‘A SYNOPSIS OF BRITISH GAS- 
LIGHTING,” 


900 pages, large 4to, profusely illustrated. 





Tnis is the only compend of Gas-Lighting ever projected, 
and will be the standard work of reference among Compa- 
nies, Manufactures, Engineers, Patentees, and Scientific Men 
generally. 

Price $15, payable on delivery. 
It will be sold only by subscription, which should be ad- 


} dressed to the compiler, JAMES R. SMEDBERG, Consulting 


Engineer 8. F. Gas Co., San Francisco, Cal., or Editors AMER- 
ICAN Gas-LigurJounNat. No. 42 Pine street, N. Yr 4 


JOURNAL OF THE 


FRANKLIN INSTITUTE. 


Epiror—Pror. W. H. WAHL, Px.D. 
ASSISTED BY THE COMMITTEE ON PUBLICATIONS. 


This Journal, devoted to Mechanical and Physioal Science 
Civil Engineering, andthe Arts and Manufactures, published 
in monthly numbers of seventy-two pages each, forming two 
volumes per annum, illustrated with engravings and wood- 
cuts, 

The Journal is now in its forty-fifth year of publication, and | 
has become a standard work of reference 

TERMS OF SUBSCRIPTION.—Five dollars per annum; payable 
on the issue of the sixth number. When the full subscription 
five dollars) is paid in advance, the numbers will be sent free 
af postage 

Communications and letters on business must be directed 
to the ACTUARY OF THE FRANKLIN LPHIA 





- SABBATON’ S PATEN x 
Coke and yall 


REENING SHOVELS. 
MADE FROM BEST MAL- 
LEABLE IRON. 


FURNISHED WITH LONG OR D 
HANDLES. 


SC 





Perfect in their operation. Very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer to all the principal Gas 
Companies in the country, who ac- 
knowledge them as the “ ne plus ultra” 
of Coke Screening Shovels, 

Orders addressed only to 

0. R. BUTLER, 
Sole Agent. 

No. 96 Maiden Lane, N. ¥. 


OFFICE OF 
THE GAS-LIGHT CO. OF AMERICA 


Cc. K. GARRISON, President. 

E. W. McGINNIS, Secretary and Treasurer. 
JOHN P. KENNEDY, Chief Engineer. 
LEONARD D. GALE, Consulting Chemist. 





GENTLEMEN: We beg leave to inform you, that we have 
| purchased the Patent process for making ILLUMINATING 


| GAS from PETROLEUM and its products, known as the 


| GALE and Rand Patents, 


| and we are now prepared to treat with you for the use of said 
process by your Company. 

We are also prepared to contract for putting said process 
| Into successful operation in your works, furnishing all the 
necessary plans, materials, and workmen for that purpose. 

We do not deem it necessary to enter upon a detailed de- 

| scription, here, of the processes above referred to, deeming 

it sufficient to state, to secure your interest and investigation, 

| that they have been in successful operation, for months, in a 

number of Gas-Light Works in the United States, and are 

now being introduced in the works of the Mutual Gas-Light 

| Company, of New York City; the Citizens’ Gas-Light Com- 

pany, of Brooklyn; the New Orleans, San Francisco, and very 

many other Gas-Light Companies throughout the country. 
For full particulars, address 


THE GAS-LIGHT CO. OF AMERICA. 


248-tf]} P. 0. Box 5220, New York City. 


| 
| TO DEALERS IN 


GAS FIXTURES & GAS STOVES, 


ESPECIALLY IN THE SOUTHERN STATES. 





} 
| State Licenses for the manufacture and sale of the cele- 
brated “‘ CAMBRIDGE GAS STOVES,” together with com- 
| plete sets of patterns for the castings of the same, can be had 
by responsible parties on favorable terms, by applying to the 
| undersigned. Orders for the above stoves, made up and 
| ready for use will be promptly filled. 
| Inthe CAMBRIDGE GAs STOVES, as in ordinary coal stoves, 
the products of combustion are passed by pipes out of the 
room. 
Descriptive circulars and testimonials will be sent on appli- 
cation to uINCOLN & ALLEN, 
| Manufacturers of the Cambridge Gas Stoves, 
249-tf. No. 59 Blackstone Street, es Mass, 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y° 
BANGS & HORTON, No. 31 Duane street, Boston, 
| ane : a West or 
Ce oupans 8 Oni ea 29 South street, f } Baltimore. 
Among the consumers of Despard Coal, we name: 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine. 
*,* Referenve to them is requester. 
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J. si. Cheesman, | 


ROWLAND, 


‘Continental Works, 


T. F. 


MANUFACTURER OF 
Patent Conically and Diamond Slotted 


Solid Wood Trays. |GREENPOINT, BROOKLYN, N. Y. 


ENGINEER, AND MANUFACTURERS OF 
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GAS-HOLDERS 


OF ANY MAGNITUDE, aes 


The dvantages of these Trays over those made of iron, are 
economy (they being over 200 per cent. cheaper than iron 
and will last twice as long), a greatly increased purifying 
surface, and a saving of time and labor in removing lime, as | Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 
it does not adhere to the smooth surface of the Wood Trays, and all other articles connected with the Manufacture and 
as is the case with the iron. The top cut represents the new | Distribution of Gas, furnished with despatch. Plans 
diamond slotted or reversable Tray, a very superior improve- | and Specifications prepared, and Proposals given 
ment. JOHN L. CHEESMAN, | for the necessary Plans for Lighting Cities, 

151 and 153 Avenue C, New York. | Towns, Mansions, and Manufactories. 


CHELTENHAM 
Fire Brick and Clay 
Retort Works. 


EVENS & HOWARD 
PROPRIETORS, : 
MANUFACTURERS OF 
FIRE BRICK, 
CLAY RETORTS, 
GAS HOUSE TILE, 
BLAST FURNACE TILE, 
CHIMNEY TOPS, 
SEWERAGE PIPE from 3 to 30 inch diameter, 
SUPERIOR DRY MILLED FIRE CLAY, ETC 
OFFICE, 100 SOUTH ELEVENTH STREET. 
seadiind St. Louis, Mo. 





B.S. BENSON & SON, 


No, 112 BROADWAY, N. Y., ROOM 1 


MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE, 


And Fittings for Gas & Water Mains, &c. 


All sizes from 3 to 30 inches, 
12% feet, 


‘SCHOOL. OF MINES 


COLUMBIA COLLEGE, 
EAST 49th STREET, NEW YORK. 


FACULTY: 
F, A. P. BARNARD, 8.T.D., LL.D., President. 
T. EGLESTON, Jr., E.M., Mineralogy and Metallurgy. 
FRANCIS L. VINTON, E.M., Mining Engineer. 
C, F. CHANDLER, Ph. D., Analytical and Applied Chemistry. 


cast vertically, in lengths of 


IMPORTERS OF 


Pictou, JOHN TORREY, M.D., LL.D., Botany. 
Sydney, CHARLES A, JOY, Ph.D., General Chemistry. 
Lincan WILLIAM G, PECK, LL.D., Mechanics, 
aes id JOHN H. VAN AMRINGE, A.M., Mathematics. 
Glace Bay, OGDEN N. ROOD, A.M., Physics. 
Caledonia, JOHN S. NEWBERRY, M.D., Geology and Palaeontology. 

Newcastle and The plan of this School embraces a three years’ course for 

the degree of Engineer of Mines, or Bachelor of Philosophy 
Westmoreland For admission, candidates for a degree must pass an ex- 
amination in arithmetic, algebra, geometry and plain trigo- 
ro) OO A ZT, nometry. Persons not candidates for degrees are admitted 
s without examination, and may pursue any or all of the sub- 
jects taught. For further information and for catalogue, ap- 

ALSO, ply to 


DR. C. F. CHANDLER, 


252-ly Dean of the Faculty. 


THE NEWBU RGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS, MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va, 

This Company offer their very superior Gas Coal at lowest 


Ince Hall and Red Bank House Cannel. 
86 SouTH St., N.Y. [24 | 


NATIONAL FOUN (DRY 
AND PIPE WORKS. 


OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 
PITTSBURGH, PA. 
| market prices. 


WM. SMITH. 
It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 


| 

Manufacturer of all kinds of GAS and WATER PIPE) good illuminating power, and of remarkable purity; one 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and | bushel of lime purifying 6,792 cubic feet, with a large amount 

" CASTINGS USED AT “4 AS AND . of coke of good quality. 
a — oer egrets ae It has been for many years very extensively used by various 
WATER WORKS, Gas Companies in the United States, and we beg to refer to 
. . the Manhattan, Metropolitan, and New York Gas Light Com- 
We offer special inducements to parties wishing to pur- panies of New York; the | Brooklyn and Citizen’s Gas Light 
chase. My Pipe is Smooth, regular in weights, and cast ver- | Companies of Brooklyn, N . Y.; the Baltimore Gas Light Com- 
tically pany of Baltimore, Md., and and Providence Gas Light Com- 

: vidence, R. I. 

N. B.—Pipe from 3-inch and upwards, cast in 12-ft. lengths, any, Pro 


PeThe best dry coals shipped, and the promptest attention 
6#-SEND FOR CIRCULAR AND PRICE LIST. gg given to orders, ou-ly, 


89 INDIA WHARF, Boston. 








LUDLOW 


Valve Manufacturing Co. 
OFFICE 193 RIVER STREET, TROY, N. Y. 
Make Valves—Double and Single Gate—¥ inch to 36 inch, 
for Water, Gas and Steam, 

“ CINCINNATI, March, 1870, 
“T would say that if any certificate 
or affidavit is desired in relation to the 
superior character of the Ludlow Valve 
above others that I have seen, the same 
I think, how- 
ever, that the Valve proves for itself. 


Will be cheerfully given. 


** JOSEPH MAYER, 
“Superintendent Water Works. 
“DAYTON, ONTO, June 27, 1870, 
find them al- 
operating easily under 
all degrees of pressure, In a words 
they have given perfect satisfaction in every particular, 


“GEORGE LEHMAN, 
“Chairman Water Works Committee,’ 


“T have to say that we 
ways in order 





“CANTON, ONTO, June 27, 1870. 

*- We are now using and have been, since the commence- 
ment of our works, your yalves, and they are proving en- 
tirely satisfactory. 

“JOHN S. SHORB, 
* Superintendent Water Works.” 


“PEORIA WATER WORKS, July 1870. 
**With pleasure I can testify to their superiority. Their 
action has been perfect under all degrees of pressure, and 
have given perfect satisfaction. 
“S.A. KINSEY, Ex, Sup’t. 
* JOHN J. STEIGER, Sup’t.” 


* BROOKLYN Gas LIGHT COMPANY, 
**T take great pleasure in saying that they give perfect sa- 
tisfaction—opening easily and quickly, and requiring no effort 
to start them; even after they = been closed for months 
“A, F. HAVENS, Engineer.” 


** OFFICE OF PHILADELPHIA Gas Works, 14th June, 1870. 
“Tam pleased to state that the lot of large Gas Val¥es 
bought from you (Hart & Buck), as agents of the Ludlow 
Manufacturing Co., have given me perfect satisfaction. The 
double gate water valve, bought for a special purpose, aiso 
works admirably. We want no better valves. The Indicator 


| on your valves is a great improve ment over the old style. 


*‘THos. R. Brown, Engineer. od 


Curley Ss ‘eaproved Retort Setting and 


Independent Damper. 


Prevents the sudden Chilling Contraction, and early De- 
struction of the Retorts; more than doubles their durability, 
and maintains a high uniform heat. 

For particulars address THOMAS CURLEY, Wilmington 
Del., or C. E. Sanderson, 42 Pine street, N. Y., Room 18, 

wet 


WILLIAM S$. CARR & CO., 


SUCCESSOR TO SAWYER & CO., 
SOLE MANUFACTURERS OF 


’ 
Carr’s Patent Water Closets, 
URINAL VALVE, &c. 

Also Manufacturers and Dealers in PLUMBING MATERIAL 
OF EVERY DESCRIPTION Plumbers’ Brass Works: 
Earthen Ware, Pumps, Iron Drain Pipes, Traps, 
and Sinks, Copper Bath Tubs! 

Showers, &c., &c. 

MANUFACTORY, MOTTHAVEN. 


106, 108, and 110 Centre Street, cor. Franklin, 
NEW YORK. 
| Illustrated Catalogue and Price List sent on application. 
152-176 


WM. STACEY 


| GEO, STACEY. HENRY RANSHAW, 


GEO. STACEY & CoO., 
MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 38, 35, 87 and 39. 
Office and Wrought Iron W orks on Rz AMSAY STREET, Cin 
cinnati, Ohio. 
REFERENCE, 


Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co. 
Indianopolis Gas Co, Saginaw, Mich., Gas Co, 
Dayton, O., Gaslight Co, Oshkosh, Wis., Gas Co, 
Covington, Ky., Gas Co, Peoria, IIL, Gas Co, 
Springfield, O., Gas Co, Quincy, H1., Gas C > 
Terre Haute, Ind., Gas Co, ( hampaign, a 
Madison, Ind., Gas Co, | Carlinville, Tll., Ge 
Kansas City, Mo., Gas Co, Bowling Green, Kr, Gas Co; 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co, 
Burlington, lowa, Gas Co, Vic ksburg, Miss., Gas Co, 
Nashville, Tenn., Gas Co. | Denver City, C al., Gas Co, 

i RT. Coverdale, Eng’ r Cincinnati, and ethers, 
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THE AMERICAN GAS-LIGHT JOURNAL AND CHEMICAL REPERTORY. 


THE AMERICAN METER COMPANY. 


|8 














Organized under the General Manufacturing Laws of the State of New-York. 
HENRY CARTWRIGHT, Vice-Presipenr. 


THOMAS J. EARLE, Secretary. 


TRUSTEES: 


SAMUEL DOWN WILLIAM HOPPER, R. H. GRATZ, 


HENRY CARTWRIGHT, RICHARD MERRIFIELD. 
THOMAS C. HOPPER, Superintendent at Philadelphia, 


DAL 








ots 


This Company is now repared to furnish WET AND DRY GAS METERS, STATION METERS, GOVERNORS, PRESSURE INDICATORS AND A 
REGISTERS, SERVICE and METER COCKS, and all articles in their line appertaining to the use of Gas Works. 2 
The combination ot Mechanical and Scientific Skill, and the long experience of the several members of the Company, is asure guarantee of durability, accuracy 


° kmanship. Ord dd d 
a ee AMERICAN METER COMPANY, 


West Twenty-Second Street, New York. Arch and TwentySecond Streets, Philadelphia. $21 Washington Street, Boston, will meet with prompt attention. 








BALTIMORE RETORT AND FIRE BRICK WORKS. 


GHO. C. HICKS 


CLAY RETORTS FOR GAS WORKS AND 
SUGAR REFINERIES. 


TILES AND BLOCKS OF ALL KINDS. 
FIRE BRICK. 


FIRE MORTAR, CLAY AND SAND. 


& CO. 





; < : = KEPT ON HAND. E : = 
_ Vitrified Steam Pressed Drain and Sewer Pipe. 


— ae 





—_—-- eS 


HARRIS & BROTHER, 


ESTABLISHED iss4s. 


PRAGTIOAL GAS WETTER WANUVUPACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 





To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also turnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 20 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


~~ 


J. Wesley Marris, 


“Washington Harris, as Wm. Wallace Goodwin. 


B.S. BENSON, 








CAS PURIFICATION. ) C. GEFRORER. JOHN R, MANDERFIELD, JR. 
— GEFRORER & MANDERFIELD, 
St. John and Cartwright’s 


Manufacturer of 
NEW IRON COMPOSITION GAS BURNERS, 
Has purified, per bushel, on a single test, 10,000 feet of West- 


GAS HEATING AND COOKING APPARATUS, Cast Iron Pipes and Fittings, 
moreland Gas. With revivification lasts indefinitely. Sur- ’ . 

passes in POWER and ECONOMY all known materials. Saves FITTERS PROVING APPARATUS. ETC., - 

largely in FIRST COST, SPACE, LABOR, SCPERINTEND- No. 248 North Eighth Street, Philadelphia. GAS AND WATER MAINS. 
ENCE, and all current expenses. Will purify easily sulphu- | ———— Ar alee = 


rous gas, wholly unmanageable by lime. Takes out all the am- RILEY A. BRICK & CO., 
monia, Now operating in the following Gas Works: Harlemf MANUFACTURERS OF 


New York (2ist street); Port Morris; Hunter's Point; East 
CAST IRON PIPES, 


New York; Worcester, Lynn and Cambridge, Mass.; Lewis- 
FOR WATER AND GAS, 


MANUFACTURER OF 





All sizes from 38 to 30 inch cast vertically in 124 feet lengths 


Office & Factory 52 East Monument St., - 
BALTIMORE, MD. 


ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places. 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 


The Aubin Balanced 


T Ty | -” 
daily makes of gas in thousands; under 25,000 $200; under ALSO, \ A L\ E W ATER METE R, 
50,000, $400; under 100,000, $500 ; $250 additional for each addi- : 
tional 50,000 per day. GAS WORKS & MACHINERY CASTINGS (Used also for Oils and Liquors.) 


For furtt er information and instructions, apply to 
ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works. 
et” Immediate arrangements are urged, as the demand for 


the composition is increasing 9 rapidly that delays 
ot oubele bang Oemer. asda 


OF EVERY DELCRIPTION, Is now in use by many city water companies, becanze of 
its Low Price, Simplicity, Durability, Accuracy under any 
pressure, and, (a great eer because it runs with less 
head than any other meter used. 


Manufactured 


No. 89 White Street, New York. 
Riuazy A. Baiocx. 








Jas L. Rosertsoy. H. Q. HAWLEY, Albany, N. Y. 
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R. D. WOOD & CO., 


PHILADELPHIA. 


MANUFACTURERS OF 


CAST IRON GAS & WATER PIPES, 
Matthews Patent Hydrants, 


Lamp Posts. Etc. 





For the accommodation of parties who may want small lots 
Pipe for immediate delivery, we have established a yard in 
New York City. 

We have on hand here several thousand feet of small Pipe, 
from whieh we can ship orders readily to any part of the 
country. 


H. G. H. TARR, Selling Agent, | 
No. 173 Broadway, New York, } 

8-tf SECOND FLOOR. | 
| 





BLANCHARD & ARNOLD, 
Excelsior Car Wheel Works, 


Cor. Fourth and Fowler Sts., Milwaukee. 
MANUFACTURERS OF 


Gas Apparatus, 
Bench Castings, 


Air and Immersed Tu- 
bular Condensers, 


Improved Dry Scrub- 
bers, 


Purifiers with Imp’d 
Dry Centre Valves, 
and every description of apparatus 
necessary for large or small Gas 
Works. | 
The designs for our apparatus are 
furnished by JamEs H, WALKER, 
Engineer and Superintendent Mil- 
waukee Gas Works, who can be 
consulted on all matters relating to 
the working, erection of new, or ex- 

tension of old works, 

Parties employing us will find 
their orders promptly attended to, 
and satisfaction guaranteed in all 
cases, 

The best references given on these 
points. 244-6m 


S. FULTON & CO., 
PLYMOUTH IRON WORKS, 
CONSHOCKEN, PA., 
Manufacturers of 


PIG IRON & CAST IRON GAS & WATER 
PIPES. 











Also, Heay and Light Castings of every description. 
412 Walnut street, Philadelphia, Pa, 


SAMUEL FULTON, THEO, TREWENDT 





AMERICAN 
JOURNAL OF SCIENCE & ARTS, 


Founpep sy Pror. Srmurman In 1818, 
And now numbering 100 volwmes, in two Series of 50 vols. each. 





Editors and Proprietors: Profs. Silliman and Dana, 

Associate Editors: Profs, Gray and Gibbs of Cambridge, and 
Newton, Johnson, Brush and Verrill of Yale. 

Devoted to Chemistry, Physics, Geology, Mineralogy, Natu- 
ral History, Astronomy, Meteorology, etc. 

A Third Series in MONTHLY numbers, making two vol- | 


umes a year of about 450 pages each, from January, 1871. 
Subscription price $6.00 a year, or 50 cents a number. 
A few complete sets on sale of the first and second series, 
Address, SILLIMAN & DANA 
New Haven, ot. 


| 
| 
| 


NORTHWESTERN 
GAS AND WATER PIPE COMPANY. 


WORKS AT BAY CITY, MICHIGAN. 
CHICAGO OFFICE, 41 REYNOLDS BLOCK. 


SECTION 


OF GAS PIPE. 














Fie. 3. 





Fia. 2. 


A—Cylinder of Wood. B—Band ofIron. C—Coating of Hydraulic or Asphaltum Cement. 


Fia. 2.—Thimble for Connection. Fic. 3:-—Horizontal Section and Connection. 


Above is a cut of the 


“WYCKOFF PATENT IMPERISHABLE GAS PIPE,” 


manufactured by the NortHwesTERN Gas AND WaTER Pipe Company. 


This Pipe is made of White Pine, one inch to sixteen inches bore, in sections eight feet long, 
rounded in a lathe, coated inside and out with Asphaltum, connected with a tenon, or socket, and 
a thimble joint, perfectly air.and water tight, being driven together with cement furnished by the 
Company. When laid its cost is about one half that of Iron Pipe, and is unquesTionaBLy the best 
Gas conducting Main in use. 


Bae Send for Descriptive Pamphlet and Price List. 242-ly 








JESSE W STARR & SONS, 


Camden Iron Works 


Camden, New Jersey, 


DENNIS LONG & CO., 
WV orks, 


Louisville Pipe Foundry, 


Union Pipe 


AND 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Union Foundry and Machine Shops, 
LOUISVILLE, KY. 


WROUGHT IRON ROOF FRAJIES, 
For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model, WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS, 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity, 
Wrought Iron Lime Sieves, 

Station Meters of all sizes, 
GAS HOLDERS, 

TELESCOPIC AND SINGLE, 
With cast fron guide and suspension frames. GAS GOY- 
ERNORS or REGULATORS, STREET MAINS, from 1 to 
48 INCHES DIAMETER, for WATER orGAS, Street Main  n- 


for Purifiers, 





MANUFACTURE 


Cast Iron Gas and Water Pipe, 


nections, such a8 BRANCHES, BENDS, DRIPSs, STEVES, etc, 
All Pipe cast vertically in dry sand. STOP VALVES, from 3 to 30 inches, for both Water ana 
Gas, 


2 inch Pipes in 8 feet lengths. 3 inch to 60 inch castin12 
feet lengths. 


RETORTS AND MOUTH PIECES, LAMP POSTS, CON- 
DENSING PIPE, HYDRAULIC MAINS, PURI- 
FIERS, DRIPS, ELBOWS, T’S, CROSSES, 

SLEEVES, VALVES, &c., &c, : 
GAS-HOLDERS. gee SALE—Two five feet Station Gas Meters, having 
een used at Works which now require a Meter of greater 
capacity. Apply at office of Northern Liberties Gas Company, 
i No, 58 Laurel Street, Philadelphia, 267 


WROUGHT IRON WORK. 


All the Smith and Sheet Iron work required in and about 
226-tf 
BENJ. F, ARCHER. 


Gas Works. 
JESSE W. STARR, BENJ. A, STARR, 


And every description of work necessary for Gas or Water 
Companies. 
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MORRIS, TASKER & CO., 
PASCAL IRON WORKS 


Corner Fifth and Tasker Staeets, Philadelphia, and No. 15 Gold Street, New York. 
Established 1821, 
STEPHEN MORRIS, THOMAS T. TASKER, Jr STEPHEN P. M. TASKER. 
FOR GAS WORKS MACHINERY, ADDRESS CORNER FIFTH AND TASKER STREETS, PHILADELPHIA. 


Manufacturers and Builders of Gas Works, &c., of all Descriptions, of the Most Approved Plans, 


WROUGHT IRON ROOF FRAMES —Por Slate, or Corrugated Ir ‘on Coverings, with Cast Iron Cornice Gutter. Iron 
Doors and Frames, Wrought Iron Pivot Blinds, Windows and all kinds of Castings and Smith Work tor Buildings. 


BENCH CASTINGS.—Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest Plan. 
Tar Gates, Wrought lron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 

EX HAUSTERS,.—Exhausters and Compensators, Py-Passes to pass from 4,000 to 150,000 Cubic feet of Gas per hour, with 
Engines, Governors, Pressure and Vacuum Guages. 

SCRUSBERS — Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 

WASHERS.— Cataract and Single and Multitubular Spray Washers 

CON DENSERS,—Single and Multitubular Air and Water Condensers, 


PURIFIERS.—For Purifying from 1,000 to 2,000,000 eubie feet capacity daily, with either wet or dry Lime, or Oxide of 
Iron, and with either Ash Rivetted or Ww rought or Cast Iron Li me Sieves 


CARRIAGES.—Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS.—Square and Round Meters of any capacity. 
GAS HOLDERS. 


GAS GO VERNORS._ Station Governors, with Regulating and Indicating Columns for Inlet and Ontlet Pipes, also Dry 
Governors with Flexible Diaphragms for Underground Pipes. 


STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. These 
Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and Drips of all de- 
scriptions. Steam Boilers and Hot Water Apparatus for Heating Building, and Gas Lolder Tanks. Lamp Posts and 
Lanterns. 

Best quality American Charcoal Iron Boiler Tubes. Wrought Iron Tubes from one-eighth of an inch to ten inches diam , 
with all kinds of Fittings, Valves and Cocks, Gas and Steam Fitters’ ‘lools, and all articles connected with the manu- 
facture of Gas, Steam or Water. 

Sole Manufacturers of P. Munzincrr’s Patent Purifiers, Dry Center Seals, Adjustable Hydraulic Main Stand, Wooden Lime 
Trays, Stand and Straddle Pipes, and Multitubular Water Condenser. 





t and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 


Mr. P. MUNZINGER, Gas Engineer, has been connected with our Establishment as Engineer and Designer, and in 
charge of the Gas Works Department for the past fitteen years. 

Plans, Specifications, and Estimates furnished, for Lighting up ‘Towns, Cities, Factories, and Public Buildings, etc., ete., 
with Gas from Coal, Rosin, or Wood. 


We would refer to the Gas Machinery erected by us, and in operation, at the following places: 
Philadelphia, Pa. Metropolitan Works, N. Y. City. | Detroit, Mich. 





Williamsport, Pa. Binghamton, N. Y. La Porte, Ind. 
Altoona, Pa. Rome, N. Y. Lawrence, Kansas. 
Willkes Barre, Pa. Utica, N. ¥ e Salem, Oregon. 
ai, : pa, N. Y, : ; 
Honesdale, Pa. Port Jervis, N. Y. Port-au Prince, Cal. 
Harrisburgh, Pa. Elmira, N.Y ea. ae 
Erie, Pa {imira, N. Y. San Jose, Lal, 
Hanover, Pa. Niagara Falls, N. ¥ Stockton, Cal. 
Easton, Pa. Flat Bash, N. Y. Illinois State Penitentiary, Joliet. 
Lancaster, Pa. Westchester Co., N. Y, Hartford, Conn 
Lock Haven, Pa. a ee Banarstowa! Ba 
McKeesport, Pa, Batavia, N. Y. mn gerst 
Allentown, Pa. Fredonia, N. Y. Peoples Works, Baltimore, Md, 
Lebanon, Pa. Columbus. Ohio. Elkton , Md 
rT: 5 . >, ’ . *) 
T niontown, Pa, Mansfield, Obio. Milledgeville. Ga. 
Washington, oe P le’s Worl rea 4 2 | Augusta. Ga. 
Hudson C N. J. eople’s Works, Cleveland, Ohie ug Z 
New Bru ck, N. J. Newark, Ohio. Ne w Orlesns, La, 
Salem, S a Salem, Ohio. _— ti 1 * Le 
Newark. N.J Wooster, Ohio. | Loui is ina Ice Manufacturing Co. 
Freehold, N. J. People’s Works, Chicago, Ill. | Nashville, Tenn. 
Englew 1 N.d. Chicago Gas-Light and Coke Co., Tl. Murfreesboro, Tenn. 
Jersey Oitv. N..J. Jacksonville, lll. une KSOn , Miss. 
Blizabeth. N. J. | Peoria, Ill. | Housto Texas. 
Camden, N. J. National Asylum for Discharged Volunteer | Galease ‘n, Texas, 
) Flemington, N. J. Soldiers, Milwaukee, Wis. | And a number of others. 








Ge See page 9 for Index to Advertise™ents, 























